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IMMUNOLOGICAL AND CHEMICAL PROPERTIES OF MOUSE 
al-PROTEASE INHIBITORS 

We previously described the isolation and purification of two similar al-proiease 
inhibitors from mo use plasma termed a 1-PI (E) and aLPI(T) because of their re spec > 
live affinities for elastase and trypsin. Some of the biochemical and immunological' 
properties of these proteins are reported. Both are acidic glycoproteins with PTs of4.^ 
4.2 The plasma half-life of each inhibitor, determined after administration of the 
protein, is approximately 4 h both in normal fnice and in mice after indgction of the 
acute phase reaction. The two proteins have almost identical amino acid compositions 
and similar CNBr peptide maps. Tryptic maps, however, are considerably different. 
Reverse-phase chromatography separated al-Pl(E): into three distinct isoforms, each 
eluting with approximately 60% acetonitrile. Uhder these conditionsal-PI(T) shows a 
single peak, clearly different from those ofal-PI(E). The three aLPl(E) isoforms have 
the same molecular weights on sodium dodecyl sulfaie-gel electrophoresis and the 
same tripeptide sequenceat their N-ierminus, and appeari to be immunologically identi¬ 
cal. Polyclbnal, monospecific antibodies to each native inhibitor, prepared in rabbits, 
showed no crossreactivity when tested by functional assay or crossed immunoelec- 
trophoresis Interestingly, each antibody recognized epitopes on the C-lerminal por¬ 
tion of its respective antigen. These studies confirm that aLPI(E) and al-PI(T), al^ 
though highly similar, are products of different genes. Like human al-PI, the two 
mouse inhibitors are partially inactivated by mild oxidation with chloramine-T, losing 
all elkstase inhibitor and lesser amounts of antichymotryptic and antitr>’ptic activity. 
However, unlike the human protein, neither al-PI(E) nor al-PI(T| was foundito have 
methionine residue at its PI site. 

Naihoo, S. A. and F/h/ay, T. H. 

Archives of Biochemistry' and Biophysics 246 { 1 ): 162-174, 1986. 
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THE CO-OXlDATiON!OF AMMONIA TO NITRITE DURING THE AEROBIC 
XANTHINE OXIDASE REACTION 

The xanthine oxidase reaction causes a co-oxidation of NH, to NO;, which was 
inhibitable by superoxide dismutase, catalase, hydroxyl radical scavengers, or by the 
chelating agents, desferrioxamine or diethylene triaminepentaacetic acid^ Hydroxyl- 
amine w’as oxidized to NOr much more rapidly than was NH,, and in this case superox¬ 
ide dismutase or the chelating agents inhibited but catalase or the HO^ scavengers did 
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oxidation of both pyridine coenzymes. Ourresults indicate that vanadkte stimulation of 
NAD(P)H oxidationi by biomembranes is a consequence of vanadate stimulation of 
NAD(P)H or NMNH oxidation, by O 7 , rather than being due to the existence of 
vanadaie-stimulated'NAD{P)H oxidases or dehydrogenases. 

Liochev, S. andiFr/^/ov/c/i; /. 

Archives of Biochemistry and B iophy sics 250(1):139-I45', 1986. 
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EFFICIENCY OF PHOTOAFFINITY LABELING DNA HOMOPOLYMERS 
AND COPOLYMERS WITH ETHJDIUM MONOAZIDE 

Photoaffiniry labeling of synthetic DNAs with ethidium monoazide was studied to 
determine if the efficiency of adducliformation was related ito DNA sequence. Equilib* 
rium drug binding to DNA homopolymers and copolymers was quantified by phase 
partition techniques. The amount of drug bound to a deoxypolymer at equilibrium w’as 
then compared to the fraction of ethidiumianalog covalently-linked following photoac¬ 
tivation at the same drug/DNA input ratio. There were significant sequence-relatedi 
differences in the ability of the photoaffinity probe to label DNA covalently. The 
efficiency of covalent-adduct formation decreased in the orderpoly(dG-dC)*poly(dG- 
dC)>po!y(dG)'poly(dC);^poly(dA-dT)*poly(dA-dT)^poly(dA)-poly(dT); Ethidium 
monoazide was about 2-fold more efficient in labeling deoxyhomopoiymers and de- 
oxycopolymers composed of G-C pairs than the A-T base counterparts. In low’ ionic 
buffers (0.015 A/ Na"), the efficiency of photoactivation decreased with increasing 
ethidium monoazide concentrations. However, the base sequence effect was observed 
over a 40-fold range of drug concentrations. Therefore, the amount of ethidium mo¬ 
noazide bound to a DNA site after irradiation does not appear to represent the true 
affinity of the drug for that site. 

Danneliy, J. M., Boyce, L. and Gaubatz, J\ VT. 

Photochemistry and PhotobiologyA^{\)\1A\, 1986i 
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STIMULATIONIOF ACTIN SYNTHESIS BY CYTOGHALASJN D IS SPECIFIC 
FOR THE ISOACTINS NORMALLY EXPRESSED IN MUSCLE OR 
NONMUSCLE CELLS 

Treatment of human muscle myotube cultures with 2 pM-cytochalasin D (CD) for 
6 h stimulated synthesis of both the (musclk-specific) a-actin and the (non-muscle) p' 
and y-actins usually expressed by these cells. In non-muscle (HEp-2) cell cultures, CD 
enhanced synthesis of p and *y-actin, but did not induce synthesis of a-aclin,,w hich is. 
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PATHOGENESIS OF DESMOPEASIA. 1. IMMUNOFLUORESCENCE 
IDENTIP ICATION: AND LOCALIZATION OF SOME STRUCTURAL 
PROTEINS,OF LINE I AND LINE lO GUINEA PIG TUMORS AND OF 
MEALING WOUNDS 

The structural proteins of the scirrhous line 1 andithe medullar) line 10 bile duct 
carcinomaK, both syngeneic in'strain 2 SewaiJ-Wright inbred guinea pigs, were stud^ 
ied. Tumor structural proteins were compared'with those of healing wounds, A provi¬ 
sional! stromal matrix of! cross-linked'fibrin and fibronectin was initially deposited in 
bothitumors and'wounds and was subseqMently replaced by granulation itissue contain^ 
ing collagen types I and III. The amounts of stromal fibrin-fibroneclin and collagen 
were Gharacteristic of each tumor: Line 1 contained significantly greater amounts than 
line 10. These differences were augmented when line litumor rejection was prevented 
with cyclbsponne, permitting time for stromal maturation. In tumors andi wounds 
laminin and collagen type IV w'ere found'only in basement'membranes. The findings 
suggest that 1) tumor desmoplasia is analogous to wmnd'healing, 2) both processes 
involve replacemenr of an antecedent fibrin-fibronectin provisional! matrix, 3): the 
extent of fibrin-fibronectin is characteristic of each tumor,, and 4) tumor desmoplasia 
correlates w'ith the amount of fibrin-fibronectinimatrix dep)osited. 

Dvorak, H. F. et ah. 

Journal of the National Cancer Institute 73(5):1195rl205, November 1984. 
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PATHOGENESIS OF TUMOR DESMOPLASIA. H. COLLAGENS 
SYNTHESIZED BY LINE 1 AND LINE 10 GUINEA PIG CARCINOMA CELLS 
AND BY S^'NGENEIC FIBROBLASTS IN VITRO 

For the investigation of the pathogenesis of desmoplasia' the capacities to synthe¬ 
size collagen in v/rm of 2 bile duct carcinoma.s.dines.I and 10) of Sew all-Wright inbred 
strain 2 guinea pigs and of syngeneic dermal fibrobitists were studied. Line 10 cells 
synthesi7cd collagen tspe IV as judged by. sensitivity to bacterial collagenase, by 
immunoprccipitation. by migration of proa (IV) chains and pepsin-resistant fmgments 
on soOiUiii undecN 1 suiraie-polvacrylanvide gels, andiby immunoflU(ircscence. Line I 
ceils alsivssiuhevized small amounts of collagenasc-sensitivc protGini Neither line I 
nor line It) eetis syntHesi/ed detectable collagen type L 111!, or V. Only about' l^c of! 
['*C]proHnc incorporated by tumor cells was.found in collagenase-sensiiive protein. In 
contrast, denna! fibroblasts synthesized'4 and ]28!timcs as much collagenase-sensitive 
protein as line lO and line I cellk, respectively,, amounting to 209f! of total protein 
synthesized. Fibroblasts produced mostly collagen lyfx-s I and IIL in a ratio of 7:l. and 
smaller amv'untis of! collagem type V. Thus lines I and K) carcinoir.a ccll.s produce 
pnmaril) hasement membrane collagen', w'hcrcas interstitial collagens:, abundant in 
desmoplastic tumor stmma. arc fibroblavt:pri('>duets 

Form. I') M . Vai-DeW aiet;,.L., Du^mik, IL and Siniilu B. Di 
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CYTOCHAILASIN D ALTERS THE RATE OF SYNTHESIS OF SOME HEp-2 
CYTOSKELETAL PROTEINS; EXAMINATION BY TV^'O-DIMENSIONAL 
GEL ELECTROPHORESIS 

The most abundant proteins ofHEp^2 cells were resolved by two-dimensional gel 
electrophoresis. The protein spots corresponding to several cytoskeletal proteins (vi- 
mentin. Q-tubuIin, P-tubulin, a-actinin, tropomyosins, and cytokeratins) were iden¬ 
tified by comigration with protein markers on by immunological techniques. 

After treatment'of HEp-2 cells with 0.2 pM or 2.0 pM cytochalasin D for 20 h, 
radloautograms of two-dimensional gel patterns of lysates fromi cells pulse-labeled 
with [‘'Sjinethionine indicated that the drug altered the rate of synthesis of some 
proteins, The relative rate of synthesis of the identified cytoskeletall proteins was 
measured. Synthesis of a-actinin. thehigher-molecular-masspair of tropomyosins and 
actin were similarly increased withicytochalasin D treatment, suggesting coordinate 
induction. Vimentin and tubulin synthesis was depressed. One cytokeratin exhibited 
an increase in synthesis comparable to actin, another was increased to a lesser extent 
and'one was decreased. 

Tannenbaum. J. G. C.) 

European Journal of Biochemistry 1986. 
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CYTOSKELETAL ORGANIZATION AFFECTS CELLULAR RESPONSES TO 
CYTOCHALASINS; COMPARISON OF A NORMAL LINE AND ITS 
TRANSFORMANT 

The relationships betw'een cytoskeletal network organization and cellule re¬ 
sponse to cytochalasin D (CD) in; a normali rat'fibroblast cell! line (Hmf-n) and its 
spontaneous transformant (tHmf-ey. w'ithimarkediy different cytoskeletal phenotypes, 
were compared (using immunofluorescence, electron microscopy, and DNAse I assay 
for actin content). Hmf-n have prominent, polar stress fiber (SF) arrays terminating in 
vinculin adhesion plaques whereas tHmf-e, which are apolar, epithelioid cells with 
dense plasma membrane-associated actin networks, lack SF and adhesion plaques. 
Hmf-n exposed to CD become markedly retracted and dendritic, SF-derived actin 
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not. Hydrazine was not detectably oxidized to NOj, and NO: was not oxidized to NOl, 
by the xanthine oxidase reaction!. These results are accommodated by a reaction 
scheme involving (a) the metal-catalyzed production of HO* from O: + H:0;; (b) the 
oxidation of H^N to H;N* by OH'; (C) the coupling of H.N^ with O: to yield peroxy- 
lamine; which hydrolyzes to hydfoxylamiike plus H,6.; (d) the metal-catalyzed 

H H 

I !l 

oxidation of HO-NH; to HO-N’, which couples with O: to yield HO-N -OO', 
which finally dehydrates to yield NO:., 

Nagano, T. zudFriddyich, /. 

Archives of Biochemistry and Biophysics 24 1(2):596-601, 1985. 
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FURTHER-STUDIES OF THE MECHANISM OF THE ENHANCEMENT OF 
NADH OXIDATION BY VANADATE 

0.“, whether generated photochemically or introduced as a solution of KO, in a 
nonprotic solvent, caused rapid oxidation of NADH in the presence, but not in the 
absence, of vanadate. Sup^roxide dismutase inhibited this vanadate-stimulatedioxida^ 
tion of NADH, while catalase had no effect. This NADH oxidation appears to be a 
free-radical chain reaction! whose average chain length was estimated to be 15 in the 
photochemical system. Vanadate stimulation of NADH'oxidation by biologicalimem- 
branes can now be viewed as a sensitive indicator of 0;“ production by those memf 
branes. 

Liochev, S. and Fridovich, I, 

Journal of Free Radicals in Biology <Si Medicine 1:287-292, 1985. 
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EFFECTS Oi ^ ^ ON THE LETHALITY OF PARAQUAT 

Escherichia coli sufferedi95 to 100% lethality when exposed to LOmMiparaquat 
for 30 min at 37®C in aerobic nutrient broth medium but did not lose viability w hen the 
exposure was done in I Vogel Bonner or tryptic soy yeast extract medium. Paraquatiwas, 
how’ever, bacteriostatic in all of these media. Salts, added to the nutrient broth me¬ 
dium, protected against the lethality of paraquat, whereas sucrose did not. Salts of 
divalent cations w’ere much more effective than salts of monovalent cations. Paraquat 
increases cyanide-resistant respiration hy E. colf salts addedibefore, but not after, the 
paraquat diminished!this effect. 2,4-Dinitrophcnol similarly decreased the cyanide- 
resistant respiration w’hen added before, but not after, the paraquat. The lethality 
imposed by paraquat correlated with!the rate of cyanide-resistant respiration! whether 

99 


1002319287 

Source: https://www.industrydocunnents.ucsf.edu/docs/jqxkOOOO 





this respiration was modulated by var\ ing salt concentration at a fixed concentration of 
paraqpat or by varying paraquat concentration at a fixed concentration of salt. We 
conclude thatisalts or 2,4-dinitrophenoIi interferes w ith the active uptake of paraquat by 
£■. co// and thus prevents its lethal effect. The sail concentrations found in a number of 
commonly used microbiological media are sufficienlito exert this effect . 

Kitzier, J. and Fridovich, /. 

Journal of Bacteriology 167(]i):346-349, 1986. 
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FREE-RADICAL CHAIN OXIDATION OF 2^NITROPROPANE INITIATED 
AND PROPAGATED BY SUPEROXIDE 

The superoxide radical 0/“, whether produced by the xanthine/xanthine oxidase 
reaction or infused as KG:, solubilized by a crown ether in dr\ dimethyl sulphoxide, 
initialed a free-radical chain oxidation of anionic 2-niiropropane. Superoxide dismu- 
tase, but not catalase, inhibited oxidation of thenitroalkane. Xanthine oxidase suffered 
a syncatalytic inactivation, during the co-oxidation of 2-nitropropane, which, was 
reversed by dialysis. Cyanide exacerbated this syncatalytic inactivation and renderediit 
irreversible. The frequently observ'ed oxidations of nilroalkanes by, fiavoenzymes now 
need to be re-examined to clarify the extent to which O/'-initiated free-radical chain 
oxidation contributed to the overall nitroalkane oxidation. 

Kuo, C. F , and'Fridovich, /. 
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IRREVERSIBLE INACTIVATION OF CATALASE BY 
3-AMINO-I,2,4-TRIAZOLE 

It is clear from the data presented and from the pertinent earlier literature that the 
results reported by Williams era/. {BiochemicalPharmacoiogy 34, 3386i 1985) must 
be dismissed as artifactual due to their failure to provide for a continuous supply of 
H^O: during exposure of the catalase to 3-AT. 

Darr, Di, and Fridovich, I. 

Biochemical Pharmacology 35(20):3642, 1986. 
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protein. The possibility that the proposed repressor protein is actin and that actin may 
thus be a feedback inhibitor of its own synthesis is discussed. 

Tannenbaum, Jl et al: (Godman, G. Cl) 

Experimental Cell Research 160;435-448, 1985. 
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RED BLOOD CELLS CONTAIN A PATHWAY FOR THE DEGRADATION OF 
OXIDANT-DAMAGED HEMOGLOBIN THAT DOES NOT REQUIRE ATP OR 
UBIQUITIN 

It is generally accepted that ATP is requiredifor intracellular protein breakdown. 
Reticulocyfes contain a soluble ATP-dependent pathw ay for the degradation of highly 
abnormal proteins and for the elimination of certaimproteins during cell maturation. 
Reticulocytes and ery'throcyles also selectively degrade proteins damaged by oxida¬ 
tion., When these cells were exposed to oxidants, such as phenylhydrazine or nitrite,, 
they show^ed a large increase in protein breakdow’n. This oxidanl-induced proteolysis 
was not'inhibited in cells depletediof ATP. However,, ATP depletion did prevent the 
degradation of pre-existent'cell proteins. In reticulocyte extracts, phenylhydrazine- 
ireated hemoglobin is also degraded rapidly by an ATP-independentiprocess,,unlike 
endogenous proteins and many exogenous polypeptides . This lock of an ATP require¬ 
ment means that the degradaiioniof oxidant-damaged proteins does not require ligaiioni 
to ubiqtiitini(even though phenylhydrazine treatment' does make hemoglobin a ver> 
good substrate for ubiquitin conjugation). In many respects, the pathway for break*- 
down of oxidant^treated hemoglobin differs from'the ATP-dependent process. The 
letter has a much higher activation energy than the degradationiof oxidized proteins. 
The ATP-dependent process is inhibited'by hemin, 3,4-dichloroisocoumarin, diiso¬ 
propyl fluorophosphate and A'-ethyltnaleimide. The ATP-independent'pathway is less 
sensitive to A’-ethylmaleimide, hemin, and 3,4-dichloroisocoumarin and is not' af¬ 
fected by diisopropylfluorophosphate. In addition^ only the ATP-dependent proteolv 
tic process is inactivated by dilution or incubation at 37T imthe absence of nuclc'^- 
lides. Reticulbcytes thus contain multiple soluble systems for degrading proteins and 
can rapidly hydrolyze certain types of abnormallproteins by either an ATP-independent 
or ATP-dependent process. EiAihrocytes lack the ATP-dependent'process present'in 
reticulbcytes; however,: er>'thr'Ocytes retain the capacity to degrade oxidant-damaged 
hemoglobin'. These two processes probably, are active in the elimination of different 
types.of abnormal proteins. 

Fagan, J. M., Waxman, L. and Goldberg, A. I. 

The Journal of Biological Chemistry' 2(i\{\2>y.5105-51 \y. May 5, 1986. 

Other support: National! Institute of Neurological,, Communicative Diseases, and 
Stroke. 

From the Department of Physiology and Biophysicss Har\ard Medical School, 
Boston. 


107 


100:i3i.0205 


Source: https://www.industrydocunnents.ucsf.edu/docs/jqxkOOOO 




aggregates form large endoplasmic masses and discrete tabulkr aggregates at the distal 
ends ofretraction processes. Prolongedexposure leads to recession of process, cellular 
rounding, and development of large cystic vacuoles.. tHmf-e cells exposed to similar 
doses of CD display a diagnostically differentiresponse;.retraction is less drastic, cells 
retain broad processes containing scattered actin aggregates in discrete foci often 
associated'u ithiplasmaimembrane, large tabular aggregates are never found and proc¬ 
esses persist'throughout long exposure, vacuolation is uncommon. The CD-induced 
microfilkmentous aggregates in Hmf-n are composed of short, kinky filament'frag¬ 
ments forming a felt-like skein, often aggregates contain a more ordered array of 
roughly parallel'fragments, while those of tHmf-e are ver) short, kinky , randomly 
orientated filamentS'imparling a distinctly granular nature to the mass. Total actin 
content and the amount of actin associated with detergent-resistant cyioskeletons in¬ 
crease following CD exposure in both cell types, Throughout exposure to:CD, the 
actin-associated contractile proteins tropomyosin, myosin, and'a-aclinin codocalSze 
within the actimaggregaies in both cell types. Fodrin^ the proleimlmking cortical actini 
to membrane, co-localizes w’ith actin aggregates in iHmf^e cells and most, but not alK 
such aggregates in Hmf-n cells, consistent with their stress fiber derivation. Vinculin is 
losl'from the tabular aggregatesat the distal ends ofretraction processes in Hmf-n cells 
concomitant with the fragmentation and contraction of SF. The aborizediprocesses in 
both cells types contain strikingly similar axial cores of bundled vimentin filaments 
associated: with passively compressed microtubules. The characteristic CD-induced 
distribution of actin filament aggregates and redistribution of vimentin in these cell 
types also occur w’hen cells are allow^ed'ito respread from: the rounded slate in the 
presence of CD. 

Brett, J. G. and God man, G. C. 

TISSUE & CELL 18(21:175-199, 1986. 
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STIMULATION OF ACTIN'SYNTHESIS BY CYTOCHALASIN D IS SPECIFIC 
FOR THE ISOACTINS NORMALLY EXPRESSED IN MUSCLE OR 
NON-MUSCLE CELLS 

Treatment of human muscle myotube cultures ” (h 2p.M-cytochaIasin D (CD) for 
6 h stimulated synthesis of both the (muKcle-specific) a-actiniand the (mon^muscle) p 
and 7 -actins usually expressed by these cells. In non-muscle (:HEp-2) cell cultures, CD 
enhanced synthesis of P andi^-actin, but did'not induce synthesis of a-actim which'is 
not normally present inithese cells. Thus, synthesis of both muscle and non-muscle 
actins can be increased by CD, but enhancement of actin synthesis results from in¬ 
creases in the isoactins usually present, rather than linduction of new'isotypes, Compar¬ 
ison of CD-treated (fused) myotube cultures withi(Unfused| myoblast cultures indi¬ 
cated that p and 7 -actin synthesis; was similarly enhanced: in both cultures, but that 
a-aclin synthesis was stimulated to a greater extent in the myoblast cultures. Desmin 
synthesis was also stimulated in the myoblasts but not the my.olubes. suggesting that 
the effect of CD on synthesis of these developmentallyregulated cytoskeletai proteins 
(a-actinv desmin) might be modulated by fusion.or the state of differentiation of the 
muscle cell. 
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PHOSPHATE INHIBITION OF THE COPPER- AND ZINC-CONTAINING 
SUPEROXIDE DISMUTASE; A REEXAMINATION 

Phosphate was reported to be an inhibitor of copper- and zinc-containing superox¬ 
ide dismutase (SOD):. Thus, SOD activity.jn 50 mM 4Ki2-hy:droxyethyl)-l^pipera2i- 
neethanesulfonic acid (HEPES) (pH 7 .4), was decreased by approximately, 5G7f when 
the assay was made 10 mM in phosphate, and the ionic strength was adjusted^ with 
sodium fluonde . The inhibitory effect of phosphate was attributed to the neutralization 
of the positive charge on the guanidine residue of Arg-141. We have reexaminedithe 
effects of phosphate inhibition of SOD and found that the enzyme has identical activity 
in phosphate or HEPES buffer w’hen the ionic strength is adjusted with NaBr. The 
putative inhibitor}; effect of phosphate appears to have been due to fluonde inhibition 
ofthe superoxide generating system of xanthine / xanthine oxidase . We have confirmed 
this result by using a photochemical generation of Or. Chemical modification of the 
lysine residues to homoarginines does notaffeci the activity of the enzyme and does not 
impart a phosphate sensitivity. Chemical! modification with phenylglyoxal caused 
approximately 80% inactivation of the native enzyme and 90% inactivation of the O- 
methylisourearmodified enzyme. Our results suggest that phosphate does not inhibit 
the copper- and zinc-containing superoxide dismutase beyondi the expectations of its 
effect on ionic strength 

Beyer, W'. F., Wang, Y. and Fridbvich, /. 
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THE VANADATE-STIMULATED OXIDATION OF NAD(P)H BY 
BIOMEMBRANES IS A SUPEROXIDE-INITIATED FREE RADICAL CHAIN 
REACTION 

Rati liver microsomes catalyze a vanadate-stimulated oxidation of NAD(P)H' 
w'hich is augmented by paraquat and suppressed by superoxide dismutase, but not by 
catalase . NADFH oxidktiomw as a linear function of the concentration of microsomes 
in the absence of vanadate, but was.a saturating function inithe presence of vanadate. 
Microsomes did not catalyze a vanadkte-slimulated oxidationiof reduced nicotinamide 
mononucleotide (NMNH), but gained this ability ■ : - NADPH w-ai- also present. 
When the concentration of NMNH w as muchigreater thanithat of NADPH a minimal 
average chain length couldi be calculated from 02 the ratio of NMNH oxidized per 
NADPH added. The term chain length, as used here, signifies the number of molecules 
of NMNH oxidized per initiating event. Chain length could be increased by increasing 
[vanadate] and [NMNH] and by decreasing pH. Chain lengths in excess of 30 could 
easily be achieved. The for NADPH, arrived at from.saturation of its ability to 
trigger NMNHi oxidation by microsomes in the presence of vanadate, was 1.5 ^lM. 
Microsomes or the outer mitochondrial membrane w^ere able to catalyze the vanadate- 
stimulated oxidation of NADH or NADPHi but only the oxidation of NADPH: was 
accelerated by paraquat. The inner mitochondrial membrane was able to cause the 
vanadate-stimulatedioxidation of NAD(P)H and in this case paraquat stimulated the 


101 

10023132.S9 


Source: https://www.industrydocunnents.ucsf.edu/docs/jqxk0000 




THE CHEMICAL SYNTHESIS OF HIGH SPECIFIC-ACTIVITY (;'S) 
ADENOSYLHOMOCYSTEINE 


The study of the family of transmethylases, critical to normal cellular function! 
and often altered in cancer, can be facilitated by the avaiiabllity of a high sp>eGific- 
activity ^-adenosylhomocysteine. We report the two-step preparation of |"SjadenO‘ 
sylhomocysteine from (i'SJmethionine at a specific activity of 1420‘Ci'mmoliin an 
overall yieldiof249f by a procedure involving demethylation of the (“Sjmethionine to 
[''S]homocysteine followed by condensation with 5'-chloro-5'-deoxyadenosine. Tbe 
ease of the reactions, ready avaiJabiliiy and low- cost of the reagents and high specific- 
activity and stability of the product make the procedure an attractive one with many 
uses, and superior to current methodology. 

Stem, P. H. and Hoffrnan^.R. M. 
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ORAL NICOTINE INDUCES AN ATHEROGENIC LIPOPROTEIN PROFILE 

Male squirrel monkeys were used to evalbate the effect of chronic oral nicotine 
intake on lipoproteinicomposiiioniand metabolism. Eighteen yearling monkeys were 
dividediinto two groups; 1) Controls fed isocaloric liquid diet; and 2 ) Nicotine primates 
given liquid diet supplemented with nicotine at 6 mg/kg body wi day. Animalswere 
weighed biweekly, plasma lipid, glucose, and lipoprotein parameters were measured 
monthly, and detailed lipoprotein composition, alongwith posthepanniplasma lipo¬ 
protein lipase (LPL) and hepatic triglyceride lipase (HTGL)iactivity. was assessed 
after 24 months of treatment. Although nicotine had no effect on plasma inglyceride or 
high density lipoproteins (HDD:, the alkaloid caused a^significant increase in plasma 
glucose, cholesterol!, and low, density lij:K>pi'otein (iLDL) cholesterol plus protein while 
simultaneously reducing the HDL cholesteroli/plasma cholesterol ratio and animal 
body weight:. Levels of LDL precursors,, very low densit)' (VLDL) and intermediate 
densit) (IDL)'lipoproteins, were also lower in nicotine-treated primates whilb total 
posthepann lipase (LPL + HTGL):activity was significantly el^vatcdi Gurdata indie 
cate that Ibng-teim consumption of oral nicotine induces an atherogenic lipoprotein 
profile ( I LDL, ] HDL/total cholesterol:ratio):by enhancing lipolytic conv'ersion of 
VLDL to LDL- These results.have importantLealih implications for humans w ho use 
smokeless tobacco products: or chew: nicotine gum for prolonged periods. 

Cluette-Brow n, J., Mulligan, J., Doyle, K., Hagan, S., O^mohkuT,, znd Hojnacki\ J. 

Proceedin^y of the Societx for Experimental Blologx and Medicine 182( 3):409-413., 
1986. 

Fromithe Deparlmentiof Biological Sciences, Graduate Biochemistry Program. Uni¬ 
versity of Lowell, Lowell, MA 
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sites. The results are consistent with the earlier observ'ation that some antibodies 
prepared against nAcChoR from penpheral tissues recognize rat brain high-affiniiy q- 
bungarotoxin binding sites The results also suggesti the existence of nAcChoR-like 
entities in brain that do not binditoxin with a high affinity. 

Lukas, R. J. 

Cellular and Molecular Neurohiology 6(3);281-291, 1986. 

Other support: Nationall Ihstituies of Health, Epilepsy. Foundation of America, Epi- 
Hab Phoenix, and the Men’s and'Women’s Boards of the Barrow Neurological Foun¬ 
dation. 

From the Division of Neurobiology, Barrow Neurologicalilnstitute, Phoenix. AZ 


CHARACTERIZATION OF CURAREMIMETIC NEUROTOXIN BINDING 
SITES ON MEMBRANE FRACTIONS DERIVED FROM THE HUMAN 
MEDUELOBEASTOMA CEONAE EINE, TE671 

Studies^were conducted on curaremimetic neurotoxin binding to the nicotinic 
acetylcholine receptor present ommembrane fractions derived from the human medul¬ 
loblastoma clbnal line, TE671. High-affinity binding sites {K^ = 2 nA/ for i-h incuba¬ 
tion at 20*^0 and low-affinity binding sites (A'd = 40 nA/) for '"1-labelfed Q-bungaro- 
toxin are present'in equal quantities (60 fmol/mg membrane protein). The kinetically 
determined dissociation iconstant for high-affinity, binding of toxin \s0.56nM (k, = 6.3 
*10“' minr' nA/ ’~ 3.5dO'' minr') at 20^C, Nicotine, ^/-lubocurarine. and acetyl¬ 
choline are among the most effective inhibitors of high-affinity toxin binding The 
quantity of toxin binding sites and their affinity forcholinergic agonists are sensitive to 
reduction, alk>iation, and/or oxidation of membrane sulfihydry^l residues. High-aE 
finity toxin binding sites that have been subjected to reaction with the sulfhydry'li 
reagent dithiothreilol are irreversibly blocked by the nicotinic receptor affinity reagent 
bromoacetylbholine. High-affinity toxin binding is inhibited in the presence of either of 
two polyclonal antisera or a monoclonaiiantibody raised against nicotinic acetylcholine 
receptors from fishielcctric tissue. Taken together, these results indicate that curaremi¬ 
metic neurotoxin binding sites on membrane fractions of the TE671icell line share some 
properties w-ith nicotinic acetylcholine receptors of peripheral origin and whth toxin 
binding sites on other neuronal tissues. 

Lukas, R J. 

Journal of Neurochemistry 46(6):1936*1941, 1986. 

Other support: Men » 'omcii’s Bbai Js of the Barrow Neurological Foundation, 
Epi-Hab Phoenix andithe National Institutes of Health. 
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CHARACTERIZATION OF CUR AREMIMETIC NEUROTOXIN BINDING 
SITES ON CEEEUEAR MEMBRANE FRAGMENTS DERIVED FROM'THE 
RAT PHEOCHROMOCYTOMA PC12 

Studies were conducted on the properties of '‘-r^abeled a-bungarotoxin binding 
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subunits by c AMP-dependent protein kinase increases the rate of the rapid desensitiza- 
lion of the receptor, a process by which the receptor is inactivated in the presence of 
acetyltholine (ACh). These results provide the first direct evidence that phosphory¬ 
lation of an ionchannel protein modulates its function and suggest that phosphory lation 
of postsynaptic receptors in general may play an important role in synaptic plasticity. 

Huganir, R. L. et at. 

Nature 32n6072):174-116, 1986. 

Other support: National Science Foundation. 

From the Laboratory of Molecular and Cellular Neuroscience, The Rockefeller Uni¬ 
versity, York, and Section of Biochemistr)% Molecular and Cell Biology, Cornelli 

University, Ithaca, NY. 


INTERACTIONS OF POLYCLONAL AmhELECTROPHORUSVlCOTimC 
RECEPTOR ANTISERA WITH TORPEDO NICOTINIC RECEPTOR 

Polyclonal antisera raised against solubilized and purified nicotinic acetylcholine 
receptor from Electrophorus electroplax and a polyclbnal antiKx-bungarotoxin antise¬ 
rum have been studied by the use of four different radioimmunoassay protocols. The 
results indicate unique sensitivities of different assay techniques in analysis of anti¬ 
body-antigen interactions, and serv’e as a model for immunological study of other 
integral membrane proteins. 

Lukas, R. J, 

International Journal of Biochemistry 18(7.):609-615, 1986; 

Other support; National Institutes of Health, the Epilepsy Foundation of America, 
Epi-Hab Phoenix, Inc., and the Men’s and W^dmen’s Boards of the Barrow Neurologi¬ 
cal Foundation. 

From the Division of Neurobiology, Barrow Neurological Institute, Phoenix, AZ. 


INTERACTIONS OF ANTINICOTINIC ACETYLCHOLINE RECEPTOR 
ANTIBODIES WITH RAT BRAIN AND MUSCLE ANTIGENIC 
DETERMINANTS 

Studies were performed to determine whether antibodies prepared against nico¬ 
tinic acetylcholine receptors (inAcChoR) fromielectric tissue are reactive low ard nAc- 
ChoR-Iike antigenic determinants imrat brain. Reference experiments involved the use 
of Tarpei/o electroplax and rat innen^ated muscle as tissue controls and an anli-a- 
bungarotoxin antiserum as a probe for curaremimetic neurotoxini binding sites. As 
evidenced by their ability to inhibit immunoprecipitation oiJorpedo nAcChoR, brain 
or muscle membranes specifically interact with polyclonal antisera raised against 
E/earc?p/iarw5 electroplax nAcChoR. When the extent! of polyclonal anti-nAcChoR 
antibody binding lo muscle membranes is measured'by protein A binding protocols, 
receptor-like antigenic determinants and toxin binding sites are found to be present in 
approximately equal quantities. In contrast, nAcChoR-like antigenic determinants on 
rat brain membranes are present at concentrations in excess of those of toxin binding 
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ORAL NICOTINE IMPAIRS CLEARANCE OF PLASMA LOW DENSITY 

lipoproteins 

The effect ofchronic oral nicotine intake on plasma low density lif>oprotein (LDL): 
clearance; lipid transfer protein, and ieeilhinxholesterol acyltransferase (LCAT):was 
examined! in male atherosclerosis susceptible squirrel monkeys. Eighteen yearling 
primates were divided into two groups:: I):Controls fed isocaloric liquid diet: and 2): 
Nicotine monkeys given liqiaid diet supplemented! with nicotine at 6 mg/kg body wt/ 
day for a tv^oryear penod. Averaged over 24' months of treatment, animals in the 
Nicotine group had significantly higher levels of plasma and LDL cholesterol com¬ 
pared to Controls.while plasma LcAT activity was similar for both groups. Follow'ing 
simultaneous injection of-HiLDL and '*C High density lipoprotein (HDD cholesterol 
ester (CE), removal of the latter w as notaltered by oral inicotine while plasma clearance 
of 'H LDL was dramatically delayed in Nicotine monkeys. Transfer of '*C HDL CE to 
veiy low density lipoprotein (VLDD-LDL particles was greatly accelerated in the 
Nicotine group V 5 Controlswhile the reciprocal movement'oCH LDL CE to HDL was 
only higher in experimental animals at two time points following injection of the 
isotopes. Results from this study provide evidence that one major detrimental effect of 
long-term oral nicotine use is an'increase imthe circulating pool of atherogenic LDL 
w hich ii^due to: 1) accelerated transfer of lipid from HDL; andi2) impaired clearance of 
LDL from the plasma compartment. Diminished removal: of LDL is of particular 
importance because an extended residence time of these particles in circulation'would 
increase the likelihood of their dep>osition in the arterial w all. 

Hojnacki, J. ei al. 

Proceedings of the Socien for Experimental Biologx and Medicine 182(3);414-418s 
1986. 

From the Depanmenti of Biological Sciences, Graduate Biochemistry Program,,Uhi- 
versity of Lowell, Lowell, MA. 


PHOSPHORYLATION OF THE NICOTINIC ACETYLCHOLINE RECEPTOR 
REGULATES ITS RATE OF DESENSITIZATJON 

Recent studies have provided evidence forarole of protein phosphory lation imthe 
regulation of the function of various potassiumi and calcium channels. As these ion. 
channels have not' yet been isolated and characienzed, it has not been possible to 
determine w hether phosphorylation of the ion channels themselves alters their proper¬ 
ties 01 w iiciher some indirect mechanism is.involved. In contrast, the nicotinic acetyl¬ 
choline receptor. a neurotransmitter-dependent ionichannel, has been extensively char¬ 
acterized biochemically and has been showm to be directly phosphorydkted. The 
phosphory lation of this receptor is catalysed by. at least three different protein kinases 
(cyclic AMP-dependent protein kinase, protein kinase C and a t>Tosine-sp>ecific protein 
kinasel'on seven different phosphorylation sites. However, the functional significance 
of phosphoiy l^tion' of the receptor has been unclear. We have now examined the 
functional effects of phosphorylation of the nicotinic acetylcholine receptor by cAMP- 
dependbnt protein kinase. We investigated the ion transport properties of the purified 
and reconstituted acetyRholine receptor before and'after phosphory lation. W e report: 
here that phosphorylation of the nicotinic acetylcholine receptor on the y- and 5- 
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ISOLATION, GROWTH REQUIREMENTS. GLONING, PROSTACYCLIN 
PRODUCTION AND LIFE-SPANiOF HUMAN ADULT ENDOTHELIAL CELLS 
IN LOW SERUMi CULTURE MEDIUM 

Endothelial cells from autopsy and'biopsy■ specimeuN from a variety of adult 
human vascular tissue were har\ ested by collagenase treatment and gentle swabbing of 
the lumenal surface. Nutrient medium MCDB 107 containing a partially purified brain- 
derived growth factor (5 |xg/mi). epidermal growthifactor (:10 ng mU and only 29f (V/ 
v) fetal bovine serum supported! clonal and Ibng-tenn seriali culture (17.6 to 26.1 
cumulative popul^tioni doublings) of endothelial cells from venaicava, thoracic aorta 
and tibial arteries at aTOCr! rate of success. Cumulative doublings of the cell population 
from eight cultures were inversely proportional to age of donor of the vascular tissue 
from which cells were isolated. Heparin hadlan enhancing effect on cell growth that 
varied with cell strain. Prostacyclin production of human adult endothelial cell cultures 
w'as stimulated by arachidonate and thrombin by 17.> to 20-fold, and 2- to 3-fold., 
respectively. Endogenous and stimulated rates of prostacyclin production by human 
adult endothelial cells were 2 to 3 times that of human adult smooth muscle cells and 20 
tO'30 times that of human fibroblasts. 

Hoshi, H. and McKeehan. W. L. 

In vitro Cellular Developmental Biology 22{\\)\5\-56, 1986. 

Other support: U. S. Public Health Senice. 

From the W. Alton Jones CelHScience Center, Lake Placid. NY. 


CHARACTERIZATION:OF MULTIPLE FORMS OF PROSTATROPIN I 

(PROSTATE EPITHELIAL CELL GROWTH FACTOR) FROM BOVINE BRAIN j 

i 

Two molecular forms of prostatropin distributed among five chromatographic 
peaks have been isolatedTromibov.ine brain by heparin-Sepharose affinity and reverse 
phase high performance liquid chromatography. One form has an apparent molecular 
w eight of 16000 and an amino terminal sequence of asn-tyr-lys-Iys-proriy s-leu-leu-tyr- 

x-ser-asn-giy. The other form has an apparent molecular weight of 18000 and a blocked I 

amino'terminus. Both forms are similar in amino'acid composition. The sequence of a ' 

proteolytic fragment from the blocked form overlaps the NH^-terminal sequence of the j 

unblocked form, therefore, the smaller form m^y be derived from the larger form 
through proteolytic processing. Both forms contain regions ideruicai in.sequence to 

brain-derived, heparin-binding grow'ih factors that have been'isolated onthe basis of ! 

mitogenic activity for fibroblasts and endothelial cells. Both'forms of prostatropin j 

exhibit potent mitogenic activity for normal and tumor prostate epithelial cells. \ 

Crabb, Jl W., Armes, L. G., Johnson, C. M., ^v\dMcKeehan, W. L. j 

Biochemical and Biophvsical Research Communications 136(3):1155-1161, May 14, 

1986. 

Other support: National Cancer Institute. 

From the W' Alton Jones Cell Science Center, Lake Placid, NY. • 
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sites on cellular membrane fragments derived from the PCI2 rat pheochromocytoma. 
Two classes of specific toxin binding siles are present at approximaiel) equal densities 
(50'fmol'/mg of membrane protein): and are characterized by apparent'dissociation 
constants of 3 and 60 nM. Nicotine and i/>iubocurarine are among the most potent 
inhibitors of high-affinity toxin binding . The affinity of high-affinity toxin binding sites 
for nicotinic cholinergic agonists is reversibly or irreversibly decreased, respective!), 
on irealmeni with dithioihreitol or dilhioihreitoi and'iN-ethylmaleimide: The nicotinic 
receptor affinity reagent bromoacetylcholine irreversibly blocks high-affiniiy toxim 
binding to PC12 cell membranes that have been treated wiih dilhiothreiio) . Two poly¬ 
clonal antisera raised against the nicotinic acetylcholine receptor ixoxxwEicctrophorns 
electricus inhibit high-affinity toxin binding. These detailed studies confirm that 
curaremimetic neurotoxin binding sites on the PGi2 cell line are compdrable to toxin 
binding sites from neural tissues and to. nicotinic acetylcholine receptors from the 
periphery . Because toxin binding sites are recognized by ami-nicotinic receptor anti¬ 
bodies, the possibility remains that they are functionally analogous to nicotinic recep¬ 
tors. 

Lukas, R. J. 

Journal of Neurochemistry 47 :1768-1773^ 1986. 

Other support: Men's and Women's Boards of the Barrow NeuroIbgicaliFoundationi 
Epi-Hab Phoenix and'the National Institutes of Health. 

From the Division of Neurobiology, Barrow Neurological institute, Phoenix. AZ. 


INTERACTIONS OF ANTI-NICOTINIC ACETYLCHOLINE RECEPTOR 
ANTIBODIES AT a-BUNGAROTOXIN BINDING SITES ACROSS SPECIES 
ANDTISSLES 

Two antisera prepared against the nicotinic acetyltrholine receptor (nAcChoR) 
from exhibit comparable ability to inhibit'high-affinit> a-bungarotoxin 

binding to membrane fractions from rat brain or muscle, PC12 or TE671 cells, or 
electric tissue. Only one of several monoclonal antibodies raised against 
nAcChoR from Torpedo inhibils toxinibinding to membranes from rat brain or muscle 
or TE671 cells, but is considerably more potent as an inhibitor of toxin binding to 
Torpedo nAcChoR. These results indicate that some antibodies prepared against nAc- 
ChoR fromielectric tissue recognize epitopes near the high-affinity toxin binding sites. 
Some of these toxin binding site epitopes are preserv'ed across species and tissue. The 
positive outcome of this study supportsthe continued use of toxin as a probe for at least 
a subset of mammalian neuronal nAcChoR. 

Lukas, R. J. 

Molecular Brain Research \:]]9A25,. 1986: 

Other support: National Institutes of Health, the Epilepsy Foundation of America, 
Epi-H^b Phoenix, and the Men's and Women's Boards of the Barrou Neurological 
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ecttKjenmal cell mitoccn is also an epithelial'celi growth factor that ma> be involved in 
support of prostate hyperplasia andiadenocarcinomai 

Crabb. J. W., Armes, L. G., Carr, S. K,, ^x\dM€K€ehan W. L. 

Biochemisiry 25;4988-4993, 1986. 

Other support: National Institutes of Health. 
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ROLE OF LIPOPROTEINS IN GROWTH OF HUMAN ADULT ARTERIAL 
ENDOTHELIAL AND SMOOTH MUSCLE CELLS IN LOW! 
LIPOPROTEINADEFICIENT SERUMi 

Recently improved culture conditions for human adlilti arterial endothelial and 
smooth muscle cells fromia widfe variety of donors have been used to study the effects 
of lipoproteins on proliferation of both celli types in low serum culture mediumi 
Optimal growth of endothelial and smooth muscle cells iman optimal nutrient medium 
(MCDB 107) containing epidermal growth factor, a partially purifledifraction from 
bovine briin^ andi|% (v/v) lipoprotein-deficient serum w'as dependent on either high- 
on iow-density lipoprotein. High- and low-density lip)oprotein stimulated cell growth 
by three- and five-fold, respectively, over a 6-day period i Optimal stimulation of both 
endothelial and smooth muscle cell grow'th occurredibetw-een 20 and 60yig/mliof high- 
and low-density lipoproteins, respectively. No correlation betw'een the aclivalion of3- 
hydrox) 1-3-methylgluiar)’] coenzyme A reductase activity and lipoprotein-stimulated 
cell proliferation was observed. Lipid-free totallapolipoproteins or apolipoprotein C 
peptides from high-density lipoprotein were partiall^' effbctive and together with oleic 
acid effectively replaced native highrdensity lipoprotein for the support of endothelial 
cell growth. In contrast, apolipoproteins or aix)lipoproteini C peptides from high- 
density lipoprotein alone or with oleic acid had nO'effect'on smooth, muscle cell 
proliferation. The results suggest a functional role of high- andilow-density lipopro¬ 
teins and apolipoproteins in the proliferation of human adhlt'endothelial and smooth 
muscle cells. 

Chen, Ji.-K., Hoshi, H., McClure, D. B., ^nd McKeehan, HUL. 

Journal of Cellular Ph}'siology 'l29:201-2\4\ 1986. 

Other support: f a- ional Cancer Institute and the Nationali Ihstitutes of Health. 
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EFFECT OF CYANIDE ON NITROVASODILATOR-INDUCED RELAXATION, 
CYCLIC GMP ACCUMULATION AND GUANYLATE CYCLASE 
ACTIVATIONTN RAT AORTA 

The effects of sodium cyanide on relaxation, increases in cyclic GMP accumuD- 
lion and guan)late cyclase activation induced by sodiumi nitroprusside and other ni- 
trovasodilators w ere examined in rat thoracic aorta. Cyanide abolished nitroprusside- 
indUced relaxation and the associated increase in cyclic GMP levels. Basal levels of 
cyclic GMP andUyclic AMP were aUo depressed. Reversal of nitroprusside-induced 
relaxation by cyanide was independent of the tissue level of cyclic GMP prior to 
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SOLUBLE GUANYLATE CYCLASE FROM RAT LUNG EXISTS AS A 
HETERODIMER 


The soluble form of guanylate cyclase (EC 4.6.1.2) from rat lung has been 
purified to homogeneity by one-step immunoaffinity chromatographic procedure. The 
purified soluble guany late cyclase has specific activities of 432 and 49.1 nmol of cyclic 
GMP formed per min ^mg protein with manganese and magnesium ions as a cofactor, 
respectively. This represents a purification of approximately 2,(X)0Told with a 50% 
recover)'. The native enzyme has a molecular weight of 150,(X)0 and a Stokes radius of 
4.8 nm as determined on Spherogel TSK-G3000SW gel permeation chromatography. 
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis results in two protein- 
staining bands with moleculkr weights of 82,000 and 70,000. The purified! soluble 
guanylate cyclase was also subjected to: native polyacryiamide gel electrophoresis, 
isoelectric focusing electrophoresis, ion exchange chromatography, and GTP-agarose 
affinity chromatography . These additional purification procedures confirmed the pres¬ 
ence of a single protein peak coincident with enzyme activity. The two subunits 
separated on sodium dodecyl sulfate-polyacryiamide gel electrophoresis were showm 
to have different primary structures by immunoblotting with monoclonal and poly¬ 
clonal antibodies prepared against purified soluble guanylate cyclase and by p>eptide 
mapping with papain or Staphylococcus aureus VS pToXtSLS^ treatment . The data dem¬ 
onstrate thati soluble guanylate cyclase purified from rat lung is a heterodimer com¬ 
posed of 82,0(X)- and 70,(k)0-dalton subunits with.different primary' structures. 

Kamisaki, Y., Saheki, S., Nakane, M., Palmieri, J. A., Kuno, T., Chang, B. Y., 
Waldman, S. A. and Murad. F. 

The Journar of Biological Chemistry'26li:]6yJ236-124\, 1986; 
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INTESTINAL RECEPTOR FOR HEAT-STABLE ENTEROTOXIN OF 
ESCHERICHIA COLI IS TIGHTLY COUPLED TO A NOVEL FORM OF 
PARTICULATE GUANYLATE CYCLASE 

A novel form of paniculate guanylate cyclase tightly coupled by cytoskeleiai 
components to receptors for heatrstable enterotDxini(iST) produced by Escherichia coli 
can be found in membranes from rat intestinal mucosa. Intestinal paniculate guanylate 
cyclase w as resistant to solubilization w ith detergent alone, w ith only 30% of the total 
enzyme activity being extracted w'ith Lubrol-PX. Under similar conditions, 70%r of 
this enzyme w as solubilized from rat lungmembranes. The addition of high concentra¬ 
tions of sodium chloride to the extraction buffer resulted in greater solubilization of 
paniculate guanylate cyclase from intestinal membranes. Although extraction of intes¬ 
tinal membranes with detergent and salt resulted in greater solubilization of guanylate 
cyclase, a small fraction of the enzyme activity remained associated w'ith the panicu¬ 
late fraction. This activity, was completely resistant to solubilization with a variety of 
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TransacUons of the Asmciation of American PhysiciansXa^VlW, pps. 243-252,1985. 
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AMINOPHYLLINE POTENTIATES SODIUM NITROPRUSSIDEdNDCCED 
HYPOTENSION IN THE DOG 

The biochemicallmechanisms by whichinitroso-vasodilators cause smoothimus¬ 
cle relaxation remain controversial. One theory states that the effects of nitroso- 
vasodilaiors are mediated by increased intracellular levels, of cyclic GMP due to 
activation of guanylate cyclase. To test this, hypothesis, the authors examined the 
effects of sodium nitroprusside (SNP) in anesthetized dbgs with and without pretreat- 
menti w'ith the phosphodiesterase inhibitor aminophylline. Aminophylline pretreat- 
ment resulted in a 2.8Told potentiation of the hypotensive effects of a continuous 
infusion of SNP. Potentiation also was seenTor the effects of SNP on stroke volume, 
heart rate, and plasma cyclic GMP levels. These results support the hypothesis that 
nitroso-vasodilators exert their effects viaiguanylate cyclase aciivationi The authors 
advise caution wheni vasodilator therapy w'ith agents.such as SNP, nitroglycerin, or 
hydralazine is instituted in patients receiving'aminophylline and when aminophylline 
is either instituted! in patients receiving aminophylline and when aminophylline is 
either instituted or discontinued in patients oni vasodilator therapy. 

Pearl, R. G., Rosenthal, M. U., Murad, F., and Ashtoni J. P: A. 

Anesthesiofogy 61 ( 6): 712-715, 1984:. 

Other support: National Institutes.of Health and the Veterans Administration. 
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ENDOTHELIUMrDEPENDENT AND NITROVA-ODILATOR-INDUCED 
ACTIVATION OF CYCLIC GMP-DEPENDENT PROTEIN KINASE IN RAT 
AORTA 

Cyclic GMP-dependent protein kinase (cyclic GMP-kinase):activity in isolated' 
strips of rat aorta w as measured in the absence and presence of exogenous cyclic GMP 
(2 ^jiMrand expressed as a'ratio. This activity ratio'represented ani estimate of the 
endogenous activation state of the enzyme. Acetylcholine (lO'ixM ), an endothelium- 
dependent vasodilator,, increased the activity ratio from a control value of 0.42 to 0.71' 
in aorta withi endothelium intact!. With endothelium'removed: acetylcholine had no 
effect on cyclic GMP-kinase activity. The:nitrovasodilator sodium'nitroprusside (50 
nM) increased'activity ratios in aorta both with (0:42 to 0.54} and! without (0.29 to 
0i40) endothelium: Since activity ratios were higher in aortas w ith an intact endothe¬ 
lium, a tonic influence of the endotheliumion aorta cyclic GMP-kinase is suggested. 
The vasodilator isoproterenol (Sp-M) had! no'effect on'cyclic GMP-kinase activity 
ratios. The increases in cyclic GMP-kinase activity caused by sodium nitroprusside 
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and probably hydroxy,11 free radical and some porphyrins. On the other hand, the 
particulate isoenzyme can be activated with agents such as Escherichia co// heat-stable 
enterotoxin. atriop>eptins, and hemin.,Cations, thiols, other redox agents, and deter¬ 
gents also have complex effects on the activity of both isoenzymes. 

Murad. F. 

Journal of Clinical Investigation 78; 1-5 , 1986. 

Other support: National Institutes.of Healthiand the A^eterans Administration. 
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CHARACTERIZATION OF THE RECEPTOR FOR HEAT-STABLE 
ENTER6tOXIN from ESCHERlCHIA.COU m RAT INTESTINE 

The receptor for the heat-stable enterotoxin (ST) from Escherichia co// was 
solubilized with Lubrol-PX from rat intestinal brush-border membranes and character- 
izedi The binding kinetics and analog specificity of the solubilizedi receptor were 
virtually identical to those obtained with the membrane-bound receptor. Furthermore, 
the regulation of the receptor's affinity by cations w’as also maintainediafter solubiliza¬ 
tion, indicating a conservation of the toxin-binding site after removal of the receptor 
from its membrane environment. Gel filtration and sucrose density gradient sedimenta¬ 
tion studies gave a Stokes radius of 5i5 nm and a sedimentation coefficient of 7.0 S for 
the solubilized receptor. The isoelectric point of the receptor w’as determined as 5.5 
using Sephadex isoelectric focusing electrophoresis. In all of these separation tech¬ 
niques, the ST receptor showed a singlepeak of activity that'was clearly separated from 
that of guanylate cyclase. When '-T-ST w'as cross-linked to brush-border membranes 
w'ith di.succinimidy] suberale, the affinity-labeled receptor solubilized w’ith 0.1% Lu- 
brol-PX elulediat a similar position as the native receptor on gel filtration chromatogra¬ 
phy. Analysis of the affinity-labeled receptor by sodiumi dodecyl sulfale-polyacry'- 
lamide gel electrophoresis in the presence of reducing agent and by autoradiography 
revealed the presence of three specifically labeled polypeptides w ith apparent molecu¬ 
lar weights of 80,000, 68;.000, and 60,000. These results suggesrthat the ST receptor 
is solubilized by Lubrol-PX in an'active form with preservation of its regulation by 
cations. Also,,the ST receptor is separable from particulate guanylate cyclase indica¬ 
ting that, the receptor is coupled lo tHe activation of guanylate cyclase by anias yet 
undefined mechanism . Three subunitipeptidhs may constitute a binding region of the 
receptor. 

Kuno, T.. Kamisaki, Y.. Waldman, S. A., Gariepy, J., Schoonik, G., and A/wrad, F. 

The Journal of Biological Chemistry' 261(3): 1470d476, 1986i 

Other support: National! Insilules of Health and the Veterans Administration. 

From the Departments of Medicine, Pharmacology, and Microbiology, Stanford Uhi- 
versity School of Medicine, Stanford, CA,.and the Veterans Administration Medical 
Center. Palo Alto, CA. 
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TWO APPARENT HUMAN ENDOTHELIAL CELL GROWTH FACTORS 
FROM HUMAN HEPATOMA CELLS ARE TUMOR-ASSOCIATED 
PROTEINASE INHIBITORS 


Twopolypeptides from secretory, products of human ihepatoma cells were isolated 
and charactenzed dn the basis of their stimulation of maintenance and growth of human 
endothelial cells in serum-free cell culture. Both factors were purified to homogeneity 
by a combination of reverse-phase, ion exchange, and molecular filtration high per¬ 
formance liquid chromatography. One factor (endothelial'cell growth factor (ECGF- 
2a)) had A/; ^ 6,500 and pi near 6. The second (ECGF-2b) had A/, = 27,000 and a pi 
below 4.0 BothiECGF-2a and ECGF-2b exhibited single NH.^terminal sequences. 
The first 25 NH;-terminal residues of ECGF-2a and the first 49 residues of ECGF-2b 
were determined by gas-phase microsequencing. All clearly determined residues of 
ECGF-2aiwere identical with human pancreatic secretor>' trypsin inhibitor. All assign¬ 
able residues of ECGF-2b were identical with urinar>' glycoprotein proteinase inhibitor 
(HI-30/EDC1). Both proteins are absent or atilow levels in normal plasma and unne., 
but appear during acute inflammatory disease and cancer. Amino acid composition of 
ECGF-2a and ECGF-2b was also similar to human pancreatic secretory' inhibitor and 
HI-30/EDCJ, respectively. Both ECGF-2a and ECGF-2b inhibited bovine pancreatic 
trypsin (2 |xg/mi) by 509c at'750ng/ml. ECGF-2a and ECGF-2b stimulated endothe- 
lial cell number at a half^maximal dose of 50 ng/ml (8 nM) and 80 to 130 ng ml (5 to 9 
nM) protein, respectively. When assayediunder identical conditions, no effect of either 
factor on human smoothi muscle cellfe, human hepatoma cells, or human, rati, and 
mouse fibroblasts could be delected'. 

McKeehan, W. L. et aL 

The Journal of Biological Chemistry 216(12)15378-5383, 1986. 

Other support; United Stales Public Health Service. 

From the W. Alton Jones CelliScience Center, Lake Placid, NY. 


COMPLETE PRIMARY STRUCTURE OF PROSTATROPIN, A PROSTATE 
EPITHELIAL CELL GROWTH FACTOR 

Bovine brain prostatropin is a potent and essential mitogen for prostate epithelial 
cell growth . The major form of prostatropin contains 154 amino acid'residues in a 
single nmino terminally blocked chainicorresponding to a molecular weight of 17400. 
The amino sequence of the 150 carboxy-ierminail residues of prostatropin was 
derived by Ed man degradation of overlapping peptides primarily generated by cleav¬ 
age at lysyl and glutamyl residues . Analysis of the amino-terminaJ tetradeeapeplide by 
fast atom bombardment mass spectrometry identified the blocking group as an acetyl 
moiety, and tandem mass spectrometry provided the sequence of the first 12 residues. 
Prostatropin residues 15-154 conlaim the sequence of bovine brain polypeptides re¬ 
cently described as acidic fibroblast growth factor and class I heparin-binding growth 
factor. The sequence of the first 25 residues of prostatropin is acetyJ-Ala-(Giy, GIu)- 
GIuThr-Thr-Thr-Phe-Thr-Ah-Leu^Thr-GIu-Lys-Phe-Asn-Leu-Pfo-Leu-Gly-Asn- 
Tyri-Lys-Lys-Pro Reduced and carboxymelhylated prostatropin exhibits mitogenic 
activity , suggesting that disulfide bonds among cysteine residues 30,61, and 97 are not 
functional!) essential. These results demonstrate by rigorous structural!analysis that 
the brain-derived polypeptide previously described only as a mesenchymal and neuro- 
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and acetylcholine were preserved when aortas were homogenized in buffer containing 
3 mg/ml'charcoal. Thus, most of the cyclic GMP-kinase activation occurred in the 
intact tissue and not because of endogenous cyclic nucleotides present during homoge¬ 
nization or assay. The increases in the activity ratio to sodium nitroprusside and> 
acetylcholine correlate withiincreases in cyclic GMP concentration and with smooth 
musclfe relaxation. It is concluded that cyclic GMP-kinase in rat aorta is activated by 
acetylcholine in an endothelium-dependent mannerand by sodium nitroprusside in an 
endothelium-independent manner. These data are consistent with the hypothesis that 
cyclic GMP mediates relaxation of vascular smooihmuscle to acetylcholine and so¬ 
dium nitroprusside by activating cyclic GMP-kinase and consequent protein phospho¬ 
rylation. The data further illustrate the importance of endotheliali cells in vascular 
responses to acetylcholine. 

Fiscus, R. R., Rapoport, R. M., and Murad, F. 

Journal of Cyclic Nucleotide and Protein Phosphorvlation Research 9i6);4il5-425,, 
1983-84. 

Other support: National Institutes of Health, Veterans Administration and the Ameri¬ 
can Mean Association, California Affiliate. 
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EFFECTS OF THE D AND L STEREOISOMERS OF ISOIDIDE DINITR.ATE 
ON RELAXATION AND CYCLIC GMP ACCUMALATION IN RAT AORTA 
AND COMPARISON TO GLYCERYL TRINITRATE 

The effects of the D- and L-siereoisomers of isoidide dinitrate on relaxation and 
cyclic GMP accumulation were compared in isolated rati aorta. Although both isomers 
were equally efficacious as vasorelaxants, the D-isomer was approximately ten times 
more potent that the L-isomer and about one-tenth the potency of glyceryl trinitrate. 
The median effective concentration of the D- and L-isomers for relaxation w as 0.45 ± 
0.06 txM an.: 6.7 ± 0.7 fiM, respectively. The time-course of relaxation and elevation 
of cyclic (’’’ IP were closely correlated; the maximal relaxation andlcyclic GMP accu¬ 
mulation occurred at 2 min. Consistent with the potency difference for relax:^'’on. 
glycerylitrinitrate was ten limesmore potent than Drisoidide dinitrate, which was tert 
limes more potent than the L-isomer with regard to the elevation of cyclic GMP levels. 
It is concluded'that stereospeciftcity plays arole in organic nitrate-induced elevation of 
cyclic GMP and vasodilation. 

Bennett, B. M., Hayward, L. D., and Murad, F: 

Journal of Applied Cardiology 1:203-209, 1986. 

Other support: National Institutes of Health and the Veterans Adminisirationi 

From the Departments of Medicine and Pharmacology, Stanford University School of 
Medicine, Stanford, CA, and the Veterans Administration Medical Center, Palo Alto, 
CA; and the Depaamentiof Chemistry, University of British Columbia, Vancouver, 
Canada. 
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Tannenhaum , J. ei a!. (Godmam G C.) 

Journal of Cell 84:253-262,1986. 

Other support: National Science Foundation, National Institutes of Health and the 
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CYTOCHALASIN D-INDUCED INCREASE IN ACTIN SYNTHESIS AND 
CONTENT IN A VARIETY OF CELL TYPES 

Treatment of a variety of mesenchymal cells (normal and transformed rat 
fibroblasts, bovine aortic endothelial cells, rabbit smooth muscle cells), exhibiting 
different cytoskelelal organizations and'derived from several species, with doses of 
cytochalasiniD (CD, 2-6 p-M for 20 h):sufficieni to induce cytoskeletal rearrangement 
and altered cellular morphology results in an increase in the relative content and irate of 
synthesis of actin. These data extend our previous findings for HEp-2 cells to other cell 
types and provide further evidence for our hypothesis that the CD-induced cytoskeletal I 
reorganization triggers stimulation of actin synthesis and the resulting increase in actin 
content. 

Brett, J. G. and Tannenbaum, J. (Godman, G C ) 

Cell Biology International Reports 9(8): 723-730, August 1985'. 

Other support: National Science Foundation and National Institutes of Health. 

From the Department of Pathology, Columbia University College of Physicians & 
Surgeons, New York. 


EVIDENCE FOR REGULATION OF ACTIN SYNTHESIS IN CYTOCHALASIN 
DTPEATED HEp-2 CELLS 

'n HEp-2 cells treated with 0.2 or2.0 piMicytochalasin D (CD), the relative rate of 
actin I synthesis increased for about 12 h and then reached'a plateau ; tb’S increase w as 
suppressedby actinomycin D (AD)i When CD was washed from cellkwhi^., l>een 
treated for 20 h, the elevated rate of actin synthesis declined to the control value within 
ca 4 h, as the actin-containing cytoskeletal components rearranged by CD recovered 
their normal!morphology. Subsequently , actin synthesis w as depressed belbw' control 
values for a prolonged f)eriod; during recovery from 2 h treatment with CD, this 
depression was of much shorter duration. Re-additiom of CD to ceils after a S h 
recovery period again induced the cytoskeletal! alterations characteristic of CD treat¬ 
ment but did not reverse the prior decline in the rale of actin synthesis. In HEp-2 cells, 
treated with cycloheximide during exposure to CD for 20 hi the relative rale of actin 
synthesis measured after removal of cycloheximidb w'as twofold higher than with CD 
alone and such cells exhibited a twofold slower decline in the rate of actin synthesis 
during recovery^ from CD in the continued presence of cycloheximide. These effects of 
cycloheximide, which resemble observations on '‘super-induction,’’ suggest that actin 
synthesis in CD-treated and'recovering HEp-2 cells may be regulated by a repressor 
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not normally present in these cells. Thus, synthesis of both muscle and non-muscle 
actins can tie increased b> CD, but enhancement of aclin synthesis results from in¬ 
creases in the isciacnnsusua/Iy present, rather than induction of new isotypcs Compar¬ 
ison of CD-treated (tused): myotube cultures with (lunfused) myoblast cultures indi¬ 
cated that P and y-acOn synthesis was similkrly enhanced in both cultures, but that 
a-actin synthesis was stimulkted to a greater extent in the myoblhst cultures. Desmin 
synthesis was also stimulated in the myoblasts but not the myotubes, suggesting that 
the effect of CD on synthesis of these developmenially regulated cytoskeletal proteins 
(a-actin, d^smin) might be modulatediby fusion or the state of differentiation of the 
muscle ceil 

Tannenbaum, J. and Miranda. A. ¥. {Godman. G. C.) 

JournaLof Cell Science 84:253-262, 1986. 

Olher support:. Science Foundation, National Institutes of Health and the 

Muscular D> strophy Association. 

From the Department of Pathology , College of Physicians &: Surgeons of Columbia 
University, New, York. 


PHENOTYPIC AND KARYOTYPIC TRANSITIONS IN THE SPONTANEOUS 
TRANSFORM.ATION OF A RAT CELL LINE 

After 20-50:transfers., a rat myofibroblkst line, Hbif-n, “spontaneously" trans¬ 
forms to an established (;immortalized 1) line of smaller,: rapidly cycling fibrobiastoid 
cells (tHmf-f). From these 1° transformants, colonies of larger, slow er grow ing anchor¬ 
age-independent (iHmNe) cells of epithelioid phenotype emerge. Both transformants 
grow in low serum and Ibw calcium mediae but the tHmUf cells are high))' tumorigenic 
in nude mice, have diminished substrate adhesivity, and limited anchorage indepen¬ 
dence, whereas tHmf-e are less tumorigenic, firmly substrate adherent, and markedly 
anchorage independent. Most tHmf-f are irisomic; most. tHmf-e transformants are 
hypodiploid, a third are letraploidi, and all have chromosomal abnormalities, but no 
trisomy. Hmf-n cells have polar stress fiber arrays terminating in vinculin adhesion 
plaq^es, coiinear ex trace lliiJar fibroneciin matrices, and linear non-coincident deposits 
of fodfin. Microtubules (mt:) and vimentin-iniermediate filaments (IF) parallei'the aclin 
cables. Stress f'-'-rs of the tHmf-f are moderately reduced, their \u..culini adhesion 
plaques and fibronectin matrices intact; fbdrin is diffuse. Mts and IFs are normal and 
axial. Most epithelioid tHmf-e have no stress fibers, adhesion plaques, or extraceliuiai 
fibronectin; instead, dense actin microfilament meshworks are atiachedi to plasma 
membrane, as is fodrin. Mt and IF are radial. Both transformed phenotypes are stable 
over >300 continuous,passages. The differenliation-inducinc agents DMSO, cyclic 
AMP, 5 -azacytidine, and mezerein, were ineffective in normalizing shape or cytoskel- 
eton of transfornied'iHmf, and butyrate was.selectively toxic to 509f of (Hmf-e. But 
hydrocortisone induoed'Striking polarization and increase in number and alignment of 
stress fibers of both tHmf-f and tHmf-e. Growth^ anchorage, cytoskeletal! arrange¬ 
ments, andilumorigenic potential are not closely correlated in these stable, spontane- 
ousiv transformed lines of distinct pheno- and karyotype originating from the same 
normarparentallcell. suggesting independent acquisition of properties associated with 
transformation. 
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addition of cyanide. Incubation of nilropaisside with cyanide prior to addition to aortic 
strips did not alter the relaxant effect of nitroprusside. Sodium azide-, hydroxylamine-, 
N-methyl-N'-nitro-N-nitrosoguanidfe-, nitroglycerin- and acetylcholine-induced re¬ 
laxations and increased levels of cyclic GMP were also inhibiled'by cyanide. Relaxa^ 
lions induced'by nitnc oxide were also inhibited by cyanide, although the relaxation 
with the low concentration of nitric oxide employed w as not accompanied by delect¬ 
able increases ini cyclic GMP. Relaxation to 8-bromo-cyclic GMP w as essentially 
unaltered' by cyanide; however, isoproterenol-induced relaxation was inhibited. 
Guanylate cyclase in soluble and'paniculale fractions of aorta homogenates was acti¬ 
vated by nitroprusside and the activation w'as prevented by cyanide. The present results 
suggest that cyanide inhibits nitrovasodilator-induced relaxation through inhibition of 
guanylate cyclase activation: however, cyanide may also have nonspecific effects 
which inhibit relaxation. 

Rapoport, R. M. and Murad,.F.. 

European Journal of Pharmacology 104:61-70, 1984. 

Other support:'SmondH Institutes of Health, Veterans Administration and a National 
Research Service Award. 

From the Departments of Medicine and Pharmacology, Stanford Uhiversily School of 
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SPECIFIC ATRIAL NATRIURETIC FACTOR RECEPTORS MEDIATE 
INCREASED CYCLIC GMP ACCUMULATION: IN CULTURED BOVINE 
AORTIC ENDOTHELIAL AND SMOOTH MUSCLE CELLS 

ANF is a newly discovered group of small'peptides that exhibit potent vasodila- 
tony acti vity - '• In order to acquire a better understanding of the mechanism of action of 
ANF on vascular tissue, we used!'^'l-ANF to identify receptors on cultured bovine 
aortic endothelial and smooth muscle cells. Scaichard analysis indicated'ihai BASM 
cells contain a; single class of high affinity binding sites w ith ^L K^,o^ 0.9 nM. B ASM' 
cells had 11 LOGO sites/cell' Similar results were recently reported by other investiga¬ 
tors using ratr’ and bovine aortic smoolhimuscle ceils. We also have found that bovine 
aortic endothelial cells comainEigher affinity (/fa = G.l nM) binding sites for '"I-ANF 
(8-33)'. but a'fewer number of receptors (16,000 sites/cel!):'' Five different atrial 
natriuretic peptides inhibited ‘-'LAiNF •^nd stimulated cyclic GMP accumula¬ 

tion with the same order of potency when BASM or endothelial cells were examined. 
However, atriopeptin I was more effective at inhibiting '*-I-ANF binding than increas¬ 
ing cyclic GMP. W’hil^ the Af,Tor atriopeptin I was about 6-foId higher than theW, for 
ANF (8-33)1 it took at least a 100 times higher concentration for atriopeptin 1 to elicit 
the same magnitude of cyclic GMP stimulation in BASM cells. The disparity between 
the ability of atriopeptin I to inhibit ‘-'l-ANF binding and stimulate cyclic GMP 
was even more marked in endothelial cellk*- In these cells the for antriopeplin 1 to 
inhibit ''1-ANF binding w as 6-fold higher than the A', for ANF (8-33). while the ECv, 
for atriopeptin I to increase cyclic GMP levels was at least 1500-fold greater. These 
results demonstrate that'atriopeptin 1 is ablh to bind'to ANF receptors effectively in 
bothi endothelial and smooth muscle cells, but is a weak stimulator of cyclic GMP 
accumulation. 

Lehman, D. G., Waldman, S. A., Rapopon, R. M.. and Murad, F. 
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DESENSITIZATION TOMTROGLYCERIN IN VASCULAR SMOOTH 
MUSCLE FROM RAT AND HUMAN 


Gyanyl^cc cyclase inihigh speed supernatant fractions obtained from rat thoracic 
aorta or human coronary' arteries pretreated with nitroglycerin exhibited a marked 
desensitization to activationi by nitroglycerim nitroprusside, and nitric oxide. How¬ 
ever. activation of soluble guanylate cyclase by arachidonic acid was unaffected by 
pretreatment of vessels with nitroglycerin. Funhermore, activation of soluble guany- 
late cycla.se by protoporphyrimlX was increased 4-fo]d when vessels w ere pretreated 
with nitroglycerin. Soluble guanylate cyclase partiailV purified'from nitroglycerin^ 
pretrealed rat'thoracic aorta by immunoprecipitation with a specific monoclonalianti¬ 
body exhibited persistent desensitization to nitrate-induced activation. These date 
suggest that nitroglVcerin-induced desensitization of guanylate cyclase to activation b\ 
nitrovasodilators represents a stable alteration ofithe enzyme. In contrast, activation by 
protoporphyrin iX of guanylate cyclase immunoprecipitated from niiroglycerin-pre- 
treatedor control vessels was notisignificantly different. This suggests thai the mecha¬ 
nism of protoporphyrin activation of guanylate cyclase is different than the mechanism 
with nitrovasodilators. Activation of particulate guanylate cyclase by Lubrol-PX, 
hemin, or atrial natriuretic factor w'as not significantly different with enzyme prepared 
from nitroglycerin-pretreated or control vessels from rat and human. Thus, nitroglyc- 
erinrinduced desensilization or rat thoracic aona or human coronar>’ aner\ results in a 
relatively stable molecular alteratiomof soluble guanylate cyclase such that the enzyme 
is specifically less sensitive to activation by nitrovasodilators. whereas the effects of 
other activators of the enzyme are either unchanged or increased. 

Waldmam S. A., Rapopon, R. M., Ginsburg. R, Murad, F. 

Biochemical Pharmacology 3S(20):3525-353 1,1986' 

Other support: Nationall Institutes of Health and the Veterans Administration. 
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IDENTIFICATION OF MULTIPLE BINDING SITES FOR ATRIAL 
NATRIURETIC FACTOR BY AFFINITY CROSS-LINKING IN CULTURED 
ENDOTHELIAL CELLS 

In a previous study, we found that atriopeplin I was much weaker (EGv>500 nM) 
thaniatrial':natriureticfactor (ANF-(8— 33)):(ECv, = 0.3 nM) at increasing cyclicGMP in 
cultured endothelial cells. In this study, we used the cross-linking reagent disuccinimi- 
dyl suberate to investigate w’hether the differences in activity were due to the presence 
of multiple ANF receptors. When 98Cf of the ANF-binding sites on endothelial celL. 
were occupied by tyrosine-atriopeptin I after cross-linking, there was no difference in 
the concentrationrresponse curve to ANF-(i8'-33) w ith regard to cyclic GMP accumu^ 
laiion In contrast, when 9b%oi the binding sites were occupied by cross-linked ANF- 
(8-33), a 609r decrease in the maximal cyclic GMP response w as observed after the 
readdition of ANF-(8-33); These results suggest that ANF-(8-33) is binding to an 
additional site that atriopcptinil does noli effectively bind. Affinity cross-linking of 
ANF to intact endothelial cells resulted inithe labeling of two sites of A/;'-66.500 and 
'^130,000. Approximately 94;^ of the '*'1-ANF binding sites had^an A/'^66.0(X). 
Labeling of this site was inhibiledlby both tyrosine-atriopeptin 1 (A'/ = 0.9 nst) and 
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placement atipH = 7.0: All three seh,of experiments. O’.e.. free-exchange of bound' 
, '''Eu "‘-induGed'displkcement of bound''-'Eu'* and ethidium ion-inducedidis- 
placement of bound "Eui^) indicate that the ‘'‘Eu * ion can serve ava useful probe of 
metal ion andidrug binding sites ininucleic acid polymers and constitutes a panicularly 
sensitive probe ati pH = 6i0. 

Rosenthal, L. S. and Nelson, D. J. 

Inor^anica Chimica Acta 125 : 89-95, 1986. 

Other support: National Science Foundationi. 

Fromithe Department of Chemistry .Sacklen Sciences Center, Clark University, Wor¬ 
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FURTHER CHARACTERIZATION OF THE PLATINUM-REACTIVE 
COMPONENT OF THE a.-MACROGLOBULIN-RECEPTOR RECOGNITION 
SITE 

a^-Macroglobulin (a:M)-methy]amine that Hadibeen allowed to react with cis- 
dichlorodiammineplatinum(II) (m-DDPj boundi with greatly reduced affinity to spe¬ 
cific a.M receptors, as determined by macrophage binding studies in v/vo andiplasma- 
clearance experiments in vivo. Subsequent reaction' with diethyl dithiocarbamate 
completely restored receptor recognition function. The optimal effect w'as obtained 
when the diethyl dithiocarbamate concentratiomwas tw'ice the total platinum concen¬ 
tration. Q;M-methylamine that'W’as allow'ed to react with H.O; competed l^ss effec¬ 
tively for specific cell-surface binding sites, as demonstratediby studies both in vivo 
and in v/rrt?.,The apparent dissociation constant was increased nearly 7-fold by a 15 min 
exposure to H^O:. ct.M-methylamine was affected significantly less by the H.O: 
exposure after pretreatment with m-DDP. Amino:acid analysis indicated that H:0; 
treatment ofa-M modified 19 of the 25 methionine residues per a.M subunit. Pretreat¬ 
ment with m-DDP protected iwo to four of these methionine residues. The only other 
residue altered by H O^ treatment of Q;M was histidine. A net decrease of two histidine 
residues per subunit'was obser\'ed, but m-DDP pretreatment did not alter this result. 
In order to rule out the slight possibility, that histidine modification might account for 
the observed H:0:-induced loss im receptor recognition,, diethyl pyrocarbonate w'as 
emplbyed as a histidine-modifying reagent. This treatment modified 53 histidine resi¬ 
dues in both native and fast-form U: M. Fast-form a.M was still recognized by the Q;M 
receptor, as determined by studies both in vho and\in vitro', however, a fraction of the 
modified protein now’ cleared via:the acyl-low'-dcnsity-lipoprotein receptor as.w'eJl. 
Reaction of diethy l p\TocartK)nate-lreatedia>M w’ith hydrc' ’• reversed derivati- 

zation of 43 of the 53 histidine residues. Moreover, this treaimci.. __ ^..,2 .u as. 

a.M fast-form preparation'that: was recognized'only by the a.M receptor. It is con¬ 
cluded that m-DDP and H:0; modify a; criticaJ methionine residue in the pnmary' 
sequence of the aAl-receptor recognition site. 

Pizzo, S.. V. et ai. 

Biochemical Journa! 23^:2\U-225, 1986. 

Other support: Nauona] Institutes of Health. 
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IMAGING AT LOW LIGHT LEVEL IN FLUORESCENCE MICROSCOPY 


Quantitative fiuroescence microscopy is a powerful tool fon studying the spatial 
and temporal dynamics of macromolecules, molecules and ions in living cells for at 
least five important'reasons: (I) Sensitivity — wdth existing technology, as few asxa. 
50 fluorescent molecules can be detected as a clusteron surfaces or inside cells. (2) 
Specificity — single classes of moieculfes can be studied even in a mixture of many 
other molecules by selecting the proper fluorescent probes.and filter combinations,,(3) 
Spectroscopy — fluorescence spectroscopic measurements such as fluorescence anr 
isotropy and resonance energy transfer can yield molecular information about the 
molecules or the immediate environment. (4) Spatial resolution — the use of the 
fluorescence microscope permits the analysis of fluorescence parameters at the limit of 
resolution of the light microscof>e. Therefore, two- and three-dimensionall maps of 
molecular distributions, as well as.molecular activity, are possible in living cells. (5): 
Temporal resolution — fluorescence techniques are also valuable since they can detect 
and quantify those events which occur w'ith a rate on the order of about 10' sec ' or 
slower. 

The authors discuss some of the parameters that must be considered w hen a low - 
light-leveli video microscope system is used for quantitative imaging of fluorescent 
molecules. The parameters discussed are fundamental both for characterizing the 
limits of capability of the system! as w'elJ as for providing the necessary data for 
partially rectifying some of these limitations by using image processing techniques. 

Bright, G. R. and Tav/ar, D. £. 

\n'i Appiications of Fluorescence inthe Biomedical Sciences .AVATi R. Liss, Inc., 1986, 
Chap. 12, pp. 257-2881 

Other support: National Institutes of Health and the Leukemia Society . 
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FC-RECEPTOR-MEDIATED PHAGOCYTOSIS 0:_URS INMACROPHAGES 
WITHOUT AN INCREASE IN!AVERAGE [Ca‘^]1 

The calcium ion has been implicated as a cytosolic signal or regulator iniphagocy- 
tosis. Using the Ca* '-sensitive photoprotein aequorin we have measured intracellular 
free Ca'' ion concentration ([Ca' *],) in thioglycolate-elicited mouse peritoneal'mac¬ 
rophages during phagocytosis and IgG-induced spreading. Macrophages plated on 
glass were Idaded w ith aequorin and fCa'']. was then measured from cell populations, 
both as previously described (McNeil, P. L., andiD. L. Taylor, Caiciunv, 

6:83-92)1 Aequorin indicated a resting [Ca''], in adherent macrophages of 84 nM and 
was responsive to changes in [Ca* ']„induced by the addition of Mg-ATP (Oil'mM) or 
serum to medium. However, during the 15 min required for phagocyto.sis of seven or 
eight IgG-coated'eiy throcytes per macrophage Ibaded with aequorin, we measured no 
change in [Ca' *]i, Similarly, the ligation of Fc-receptors that occurs whem macro¬ 
phages spread on immune complex-coated coverslips did! not change macrophage 
[iCa' Ih contrast, airise in[Ca!' '],,of macrophages was measured during phagocyto¬ 
sis occurring in'a serum-free saline of pH! 7.85, and as a consequence of incubation 
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abiy ANF binding occurs at the external membrane surface and cyclic GMP synthesis 
atithe internal membrane surface of this transmembrane glycoprotein. 

Kuno,T., Andresen, J. W., Kamisaka, Y., Waldman, S. A., Chang. L. Y., Saheki, 
S., Leitman, D. C,, Nakane, M., and Murad, F. 

The Journal of Biological Chemistry 261(13):5817'-5823i 1986 . 

Other support: National Institutes of Health and the Veterans Administrationi 
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FORSKOLIN, PHOSPHODIESTERASE INHIBITORS, AND CYCLIC AMP 
ANALOGS INHIBIT PROLIFERATION OF CULTURED B0\'1NE AORTIC 
ENDOTHELIAL CELLS 

The role of cyclic AMP on endothelial cell proliferation was investigated^ since 
these cellfe can be exposed to high concentrations of physiolbgicai and pharmacolbgicall 
agents that alter cyclic AMP metabolism. Cloned bovine aortic endothelial cells were 
plated at 25 ,000 cells/ 35mm dish and grown for 5 days in the presence of phosphodies¬ 
terase (PDE):inhibitors, forskolin, or cyclic AMP analogs . The PDE inhibitors dipyri¬ 
damole, ZK 67 711; isobutylmethylxanthine (iIBMX):and theophylline inhibited celll 
growth in a concentration-dependent manner. Dipyridamole produced a 30% and a 
50% inhibition at 5|xM and 12.5 ^jlM, while higherconcentrations were cytotoxic. At its 
therapeutic plasma concentration range (50-100^iM):theophyHine inhibited cell proliL 
eration by 15-25%;, while IBMX and the highly specific cyclic AMP phosphodies¬ 
terase inhibitor, ZK 62 711 inhibited growth by 60-80% and 40-50%, respectively. 
Forskolin (5fiM) increased cyclic AMP levels and cyclic AMP-kinase activity ratios 
by 2.5-fold and 2-fold. In the absence of PDE inhibitors forskolin produced a 20% 
growth inhibition at 0.5 |jlM and; a 60% inhibition at lOjxM. The forskolin dbse-re- 
sponse curve was not altered by theophylline, but was shifted to the left'by approxi¬ 
mately lO-fbld with dipyridamole and ZK 62'711 and 5-fold w-iih IBMX. Forskolin 
(5p.M), by itself produced a 1.8-fold increase in cyclic AMP. In the presence of 5tiM 
theophylline, dipyridamole, IBMX, and ZK 62 711, cyclic AMP was increased by 
forskolin 2.0^ 2.6, 3.5, and 6.6-fold; respectively. 8-Bromo cyclic AMP and dibutyryl 
cyclic AMP produced a 55% and 60% growth inhibition at lOOpiM. The cyclic GMP 
analogs were k ''''^^tive inhibitors of growth (15 -30%). Our results demonstrate 
that cyclic AMP analogs and phannacoiogical agents.that elevate intracellular cyclic 
AMP levels inhibit cell growth and suggest that cyclic AMP may be an important 
endogenous regulator of endothelial cell proliferation! 

Leitman; D. C:, Fiscus, R. R. and A/wrtaJ, F. 

Journal of Cellular Physiology 127:237-243; 1986. 
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displays coi'^iperativc kinetics toward NAOPH (Hiilicoefficient = 1.97±0.07), the 
enzyme trom CM microsomes does not («;,);= 1.04±0;Q7r. Similarik, to HMGrCoA 
reductase fnom CM microsomes, the freeze-thaw solubilized enzyme (“SOL"):dis- 
plays no cooperativity toward NADPH and its AC for this substrate is 34 p.M. 

At 41.5 mM GSH, HMG-CoA reductase from X, CM', and SOL preparations has a; 
similar AC value for 1 dl]-HMG-CoA, ranging between 13-16 pMi. while reductase 
from N'microsomes had a higher value (42 piM) for this substrate. No cooperativity 
tow-ards HMG-Co.A w as observed in any of the tested enzyme preparations. 

lmmuni)bIotting anal) ses of the different preparations demonstrated that the ob¬ 
served altered kinetics of HMG-Co.A reductase in the microsomes are not due to 
preferential proteolytic cleavage oflhc native 97- l(X)kDa subunit of the enzyme to the 
noncoopcriati\ c 50-55 kDa species. Moreover, it was.found that the ratio enzymatic 
activity immunorcactivity of the reductase increased imthe order N<X<CM-SOL, 
indicating that the activity per reductase molecule increases with the induction of the 
enzyme. These results are compatible with a model suggesting that dietary induc¬ 
tion of hepatic HMG-CoA reductase may, change the state of functionaliaggregation of 
its subunits. 

Roiielmani J. ^ndSheclner, I. 

The Journal o f B iological Chemistry 261( ll):5061-5066, 1986! 

Fromthe Department of Biochemistry, George S. Wise Faculty of Life Sciences, Tel 
Aviv University, Tell Avi\ , Israel. 


STRUCTURL AND MOBILITY OF ACTIN FILAMENTS AS MEASURED BY 
QUASIELASTIC LIGHT SCATTERING:, VISCOMETRY AND ELECTRON 
MICROSCOPY’ 

Actin filaments of different lengths were prepared by polymerizing actin in the 
presence of various,concentrations of gelsolin, a protein which accelerates actin po- 
iymerization by stabilizing nucleiifrom which filaments grow andiwhich binds to their 
fast grow ing ends. The lengths of the actin filaments following polymerization were 
measured by electron microscopy and show'edithat the numbef-average filament length 
agreediwith the predictedllength if each gelsolin molecule acledlas a seed for the growth 
of an actin filament. The distribution of lengths was independeni fthe actin: gelsolin 
ratio and w as similar to thatiof actin filaments polymerized in absence of gelsolin 
= 1.8). The mobility of these filaments in solution was siudiedlby quasielastic 
light scattering and by viscometry';. The translational diffusion constant delerminediby 
quasielastic light scattering was in agreement w'ith the infinite dilution values calcu¬ 
lated from the dimensions and the distributions of lengths determined^ by electron: 
microscopy for relatively short filament lengths. Uhder conditions where overlap of 
the rotational domains of the filaments would be expected to occur, the measured 
diffusion rates deviated: from (heir predicted dilute solution values and the solution, 
viscosity increased abruptly. The dependence of the diffusion constant and the solution 
viscosity on the length ot the actin filaments can be explained in terms,of a theory that 
describes the restraints on diftusioniof independent rigid rods in semi-dilute solution. 
The results suggest that the rheology of actin filaments can be accounted for by steric 
restraints. The length of cytoplasmic actin filaments in some cell types is such that 
these steric constraints are significant and could produce large changes in physical 
properties with small changes in filament length.. 
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derived macrophages and this was not affected by either phorbof or A23187. Thus these 
two! antigens, despite coordinate expression in response to IFN--y in normal mouse 
strains, are clearly regulated independently. These results suggest that IFN--y generates 
at leastitwo'independent molecular events in macrophages which ultimately modulate 
the expression of cell surface proteins: important to the performance of activated 
functions. 

Strassmann. G., Somers, S. Di, Spnnger, T. k., Adams, D O. and Hamilton, T. A. 
Cellular Immunology 97:110-120, 1986. 

Other support:V. S. Public Health Serv'ice. 

From the Departments of Pathology and Microbiology-Irnmunology, Duke Uhiversity 
Medical Center, Durham^ NC, and the Laboratory for Membrane Immunochemistry , 
Dana Farber Cancer Center. Haii\’ard Lniversity Medical Center, Bostom 


LPS INCmCES ALTERED PHOSPHATE LABELING OF PROTEINS IN 
MURINE PERITONEAL MACROPHAGES 

Covalent modification of proteins via phosphorylation is a well-documented 
mechanism whereby intracellular events are controlled by external stimulii. Treatment 
of thioglycol!ate-eliciied, C57Bl/6 murine peritoneal macrophages with nanogram 
quantities of bacterial lipopolysaccharide (LPS): consistently results in altered --Pi 
labeling of a specific set of proteins; proteins of 67, 37, 33, and 28:kD), as 
measured by autoradiography after SDS-polyacryiamide gel electrophoresis. Induc¬ 
tion of this pattern of phosphorylation is duplicated by the lipid A moiety of LPS. The 
LPS-stimulated changes in phosphate labeling are both dose- and time-dependent. The 
phosphory’lationI pattern induced in macrophages by the tumor promoter phorbol 
myristic acetate, one of various pharmacologic agents tested, shows similarity to the 
pattern induced by LPS. Analysis of pp 28 and pp 37 from both LPS- and PMA-treated 
macrophagesby limited proteolysis demonstrates that these phosphoproteins are struc¬ 
turally related and that the sites of phosphory'latibni are similar for both treatment 
conditions. Macrophages from the genetically LPS-unresponsive C3H/HeJ strain 
show no alteration in their pattern of phosphoryiationafter treatment with LPS. Control; 
macrophages, from C3H/HeN:n ice, respond to LPS in aiashion identical to lhat seen; 
in C57B1/ 6 macrophages. PreM .utment of macrophages withilFN-^ potentiates thw 
effect of LPS (re., yields a level of alterediphosphate labeling greater than observed 
with LPS or PMA alone). Together, the data indicate ihat LPS causes altered phos¬ 
phate labeling of a dbfined set of proteins,,and that the circumstances of this response 
are consistent with a possible role imcoupUng LPS-initiated signals to the induclioniof 
functional competence ini macrophages. 

Weiel, J. E., Hamilton, T. A. and Adams, D. O 

The Journal of Immunology 136(8):3012-3018 , 1986. 

Other support: U. S. Public HealthiServ'ice. 

From the Departmentsof Pathology and Microbiology-Immunology, Duke University 
Medical Center, Durham, NC. 
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\\ith quin2 A M. Weestimate thalihad a change in [|Ca‘ *].occurred during phagocyto¬ 
sis. aequorin would have detected a rise from O.I to 1.0 giM taking place in as little as 
2^rof the macrophage's cytoplasmic volume. We therefore suggest that either Ca^' iS: 
not involved as a cytoplasmic signal for phagocytosis or that: increases in [jCa' *]. 
during phagocytosis are confined to such small regions of cytoplasm as to be below the 
limits ordciection by our cellulhr averaging method. Our data emphasizes, moreover, 
the need for well-defined, nonperturbing conditions in such measurements of [|Ca^' ]. 

McNeil, P. L., Swanson, J. A., Wrighti, S. D., and Taylor. D. L. 

The Jourtml. ofCclI Bwfogx 102:1586-1592. May 1986. 

Other support: U. S. Public Health Service and the American Cancer Society. 

From the Department of Biological'Sciences, Center for Fluorescence Research in 
Biomedical Sciences. Camegie-Mcllon University, Pittsburgh. 


ATRANSIENT RISE IN CYTOSOLIC CALCIUM FOLLOWS STIMULATION 
OF QUIESCENT CELLS WITH; GROWTH FACTORS AND IS INHIBITABLE 
WITH PHORBOL MYRISTATE ACETATE 

We have used aequorin as an indicator for the intracellular free calcium ion 
concentration (i[Ca' ^],) of Swiss 3T3 fibroblasts. Estimated [Ca *'] of serum^de- 
prived. subconfluent fibroblasts was 89 ( ±20)mM, almost tw^ofold higher than that of 
subconfluent cells growing in serum, whose [Ca* "], was 50 (± 19) nM. Serum, parti¬ 
ally purified platelet-denved growth factor (PDGF), and fibroblast grow'thi factor 
(FGF)i stimulated DNA synthesis by. the serum-deprived cells\ whereas epidermal 
growth factor (EGF) did not. Serumiimmediately and transiently elevated the [Ca" "]| 
of serum-deprived cells.which reached a maximal value of 5:3 '|jlM atilS s poststimula- 
tioni but returned to near prestimulatory' levels withini3 min. Moreover, no further 
changes in [Ca**], w-ere observed during 12 subsequent h of continuous recording. 
PDGFproducedapeak rise in^Ca" *]i,to ~1L4 giMat II5safterslimulatiom and FGFlo 
~1.2'gLMiat 135 s after stimulation! EGF caused no change in [Ca**],. The primary' 
source of calcium for these transients was intracellular!, since the magnitude of the 
serum-induced rise in [Ca ""], w'as reducediby only 309^ in the absence of exogenous 
calcium. Phorbol 12-myristate 13-acetate (PMA) had no effect on resting [Ca""], 
W'hen,,however, quiescent cells were treated for 30 min with 100 nM PMA, serum- 
induced rises in [Ca*"] were reduced by sevenfold. PMA did not inhibit growth, 
factor-induced DNA synthesis and wasby itself partially mitogenic. We suggest that if 
cajeium IS irivoivcJ aw a cytoplasmic signal for mitogenic activation of quiescent 
fibroblasts, its action is early, transient, and can be partially substituted for by PMA. 
Activated protein kinase C may, regulate grow'lh factor-induced increases in [Ca* ‘]L 

McNeil, P. L., McKenna, M. P. and Taylor. D. L. 

The Journal of.Cell Biology August 1985. 

Other support: National Institutes of Health. 
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consecutive first-order processes, and the fraction of label associated with each rate can 
be determined. Studies of phosphodiesterase activation bycalmodulin'show Cd'* and 
calmodulin to cause SO^rof the maximum activation found when Ca’* and calmodulin 
are used. 

Buccigross* J. M., O'Donnell^ C. L.» dix\d Nelson, D. J. 

Biochemical Journal 235:677-684, 1986. 

Fromithe Department ofChemistr>, SackJer Sciences Center, Clark University, Wor¬ 
cester, MA. 


SOLVENT INTERACTIONS WITH AVN-DIALKYLNICOTINAMIDES AND 
THEIR EFFECTS ON ROTATIONAL BARRIERS 

Carbon-13 nuclear magnetic resonance techniques were employed to examine the 
effects of solvent environment on rotational barriers in a series of molecules structur¬ 
ally-related to the analeptic, nikethamide: A'.A'-dimethyInicotinamide, A^,N-di-n-pro- 
pylnicotinamide, and 1-nicotinoyI piperidine. Total bandshape analysis was performed 
for the exchanging alkyl carbon resonances of these compounds as a function of 
temperature in four solvent systems: DjO, CH,OD, CHiCH.OD and CDCh. The rate 
constants for rotation about the amide bond obtained in this way were used to calculate 
free energy (AG+), enthalpy (A//t) and entropy (A5t) of activation parameters for this 
process. Our results indicate that rotational barriers are kss affected by the nature of 
the alkyl chain attached to the amide nitrogen than'by the size and polarity of the 
solvent molecules. Interpretation of the thermodynamic parameters in light of bothi 
nikethamide analogue structure and solvent type has further clarified the manner in 
which hydrogen bonding interactions between solvent molecules and the carbonyl 
oxygemof these analogues stabilize transition state conformers. 

Bean, J. W., Nelson, D. J., and Wright, G. E. 

Biochemical Pharmacology ^S{6)\\0\\-\Q\1, 1986. 

Other support: National Science Foundation. 

From the Depanment of Chemistry, Sackler Sciences Center, Clark University, Wor¬ 
cester, MA. 


■'^Eu^' AS A OF MFTAL ION AND CATIONIC DRUG BINDING SITES 

ON NATIVE AND HEAT-DENATURED DNA 

A flow-dialysis apparatus suitable for the study of high affinity metal ion binding 
sites in macro-molecules has been utilized to study ‘-Eu’* exchange processes, as a 
function of pH, in both “native’’ and “heat^denatured” DNA. “Free exchange’’ of 
'^'EU'* wasfounditooccuratasignificantlyfasterrateatpH = 7.0than'atpH = b.Ofon 
both forms of DNA; while non-radioactive '^-Eu- *-induced “displacement” of bound 
'^■Eu'" occurred at a significantly faster rate at pH = 6.0'than at pH = 7.0 for both 
species of DNA These results are consistent with a greater “entropic” driving force 
for metal ion:DNA complexation at'the lower pH value. The effect of ethidium bro¬ 
mide on '-'Eu’* exchange was also examined as a function of pH. The intercalating 
agent was found to accelerate '-'Eu^* displacement at pH = 6.0 andldecelerate dis- 
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COMPARISON OF BINDING AND CYCLIC GMP ACCUMULATION BY 
ATRIAL NATRIURETIC PEPTIDES IN ENDOTHELIAL CELLS 



Rat '^'1-labelfed atrial natriuretic factor (ANF (S-33)) was used to identify ANF 
receptors on cultured bovine aortic endothelial cells* Specific binding of '^'LANF at 
37°C to confluent endothelial cells was saturable and of high affinity. Scatchard analy¬ 
sis of the equilibrium binding data indicated that endothelial cells contain a single class 
of binding sites with a A'^ of O.l ± OiOl nM. This particular clone of endothelial cells 
had 16000 ± 1300 receptors per cell. The order ofpotency for competing with '“I-ANF 
binding was human atrialinatriuretic peptide (hANP)'= atrial natriuretic factor (ANF 
(8-33)) > atriopeptin II > atriopeptin III'> atriopeptin. The weakest competitor, 
atriopeptini, had a A',,of0.45 nM, which was only 6-fold higher than \heKJoT hANP 
and ANF (8-33)i ANF (8-33) and hANP in the presence of 0,5 niM isobutylmethyl- 
xanthine produced a 15-20-fdld increase in cyclic GMP content at 10 pM and a maxi¬ 
mal SOO-fold elevation of cyclic GMP at 10 nMi The concentrations required to elicit a 
half-maximal increase in cyclic GMP for hANP, ANF (8-33), atriopeptin I, atriopep¬ 
tin IJ and atriopeptin III were 0:30, 0.35, > 500, 4.0 and 5.0 nM, respectively. 
Althoughlatriopeptin I acted as a partial agonist, it was unable to antagonize the effect 
of ANF (8-33) on cyclic GMP formation. These findings suggest that endothelial cells 
have multiple and functionally distinct ANF-binding sites. 

Leitman, D. C. and Murad, F, 

Biochimica et Biophysica Acra 885;74^79; 1986. 

Other support: National Insitutes of Health and the Veterans Administration. 
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CO-PURIFICATION OF AN ATRIAL NATRIURETIC FACTOR RECEPTOR 
AND PARTICULATE GUANYLATE CYCLASE FROM RAT LUNG 

An atrial natriuretic factor (ANF) receptor from rat lung was solubilised w'ith 
LubroI-PX and purified by sequential chromatographic steps on GTP-agarose, DEAE^ 
Sephacel, phenyl-agarose, and wheat germ agglutinin-agarose. The ANF receptor was 
enriched 19,000-fold. The purified receptor has a binding profile and properties that 
correspond to the affinity and specificity found in membranes and crude detergent 
extracts. Polyacrylamide gel electrophoresis of the purified preparation in the presence 
of sodium dodecyl sulfate and dithiothreitol showed the presence of one major protein 
band with a molecular mass of 120,000 daltons. When purified preparations were 
incubated with '-'I-ANF, then cross-linked with disuccinimidyl suberate, the 120,000^ 
dalton protein was specifically radiolabeled. This high affinity binding site for ANF co¬ 
purified w'ith particulate guanylate cyclase. Particulate guanylate cyclase was purified 
to a specific activity of 19 pmol cyclic GMP produced /min/mg of proleiniutiiizing Mn- 
GTP as substrate. This represented a 15;0()0Told purification compared to the initial 
lung membrane preparation w ith Lubrol-PX. Gel permeation high performance liquid 
chromatograph) and glycerol density gradient sedimentation studies of the purified 
preparation aiso resulted in co-migration of specific ANF binding and guanylate cy¬ 
clase activities. The co-purification of these activities suggests that both ANF binding 
and guanylate cyclase activities reside in the same macromoleculari complex. Presum- 
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VI. Immunology and Adaptive Mechanisms 


REGULATION OF THE Fc-RECEPTOR-MEDIATED RESPIRATORY BURST: 
TREATMENT OF PRIMED MURINE PERITONEAL MACROPHAGES WITH: 
LIPOPOLYSACCHARIDE SELECTIVELY INHIBITS H O- SECRETION 
STIMULATED BY IMMUNE COMPLEXES 

The effect of bacteriaf lipopolysaccharide on the Fc>receptor-mediatedirespiraf 
tory burst in murine peritoneal macrophages has been examined. After treatment 
overnight with small quantities of LPS^ macrophages exhibited dramatic diminution of 
their capaeit> to generate and secrete H.O: when triggered with immune complexes. 
The effect of LPS treatmenti was dependenti oni the state of macrophage functional 
activation; only cells that were primed or fully activated in vivo or were treated with 
interferon-y in vitro were sensitive to this effect of LPS. The LPS>mediated loss of 
secretory function was both dose and time dependent and could be reproduced w ith the 
lipid A moiety of LPS. The effect was selective for H.O; secretion triggered through the 
Fc receptor; the respiratory burst stimulated by phorbol diesters remained unaltered. 
Furthermore, LPS treatment did'not alter either binding or ingestion of radiolabeled 
immune complexes in parallel with the change in H;0: secretion, indicating that the 
suppressive effect was not due tO'compromised'endocytic function. These results 
indicate that LPS treatment of primed macrophages regulates the function of Fc recep¬ 
tors and may uncouple receptor occupancy from generation and secretion of H;0:. 

Johnstom, P: A., Adams, D. O. and Hamilton, T. A. 

The Journal of Immunology 1985. 

Other support: U. S. Public Health Service. 

From the Departments of Pathology and Microbiolbgy-lmmunology . Duke University 
Medical Center, Durham, NC. 


BIOCHEMICAL MODELS OF INTERFERON-y,-MEDIATED MACROPHAGE 
ACTIVATION INDEPENDENT REGULATION OF LYMPHOCYTE 
FUNCTION ASSOCIATbu rvNTiGEN iLFHj-i AND l-A ANTIGEN ON 
MURINE PERITONEAL MACROPHAGES 

IFN-*y can induce the expression of both clfeiss II histocompatibility antigens (la) 
and the lymphocyte function associated (LFA)rl antigen on murine peritoneal'macros 
phages. We have examined the molecular changes w hich Ibadito altered expression of 
these two cell surface proteins to determine whether they are regulated by similar or 
independent mechanisms. While l-A antigemexpression can be induced or enhanced 
by treatment of macrophages with either phorbol diesters and or the Ca-* ionophore 
A23I87, these agents had no effect upon expression of LFA-I under similar conditions. 
Macrophages from the A / J strain mouse exhibit'a deficiency in their sensitivity lo IFN- 
y whichlis seen in our studies asan inability of IFN-y to elevate I-A antigen expression. 
However, expression of I-A could be modulated in these cells by treatment with either 
phorbol diesters or A23187. In contrast, IFN-y could induce LfA- 1 antigen on A J 
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detergents and chaotropes. Particulate guanylate cyclase and the ST receptor solubi¬ 
lized by detergent retained their abilities to produce cyclic GMP and bind'ST, respec¬ 
tively: However. ST failed to activate particulate guanylate cyclase in detergent ex¬ 
tracts. In contrast, guanylate cyclase resistant to solubilization remainedifunclional'andl 
coupled to the ST receptor since enzyme activation by ST was unaffected by various 
extraction procedures. The possibility that the ST receptor and particulate guanylate 
cyclase were the same molecule was exploredl ST binding and cyclic GMP production 
were separated by affinity chromatography oni GTP-agarose. Similarly, guanylate 
cyclase migrated as a 300,000-dalton protein, while the ST receptor migrated as a 
240,000-dalton protein on gel fiItrationichromatography. Also, thiol-reaciive agents 
suchias cystamine and A'-ethylmaleimide inhibited guanylate cyclase activation by ST, 
with no effect on receptor binding of ST! These data suggestithat guanylate cyclase and 
the ST receptor are independent'proteins coupled'iby cytoskeletal components in mem¬ 
branes of intestinal mucosa. 

Waldman, S. A., Kuno, T., Kamisakii, Y., Chang. L.,Y., Gariepy. J.. O'Hanley, P., 
SchooInik. G., diX\d Murad; F, 

Infection and Immunin 1986. 

Other si//7/7orr: National Institutes of Health and the Veterans Administration. 

From the Departments of Medicine, Pharmacology, and Microbiology. Stanford Uni¬ 
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Center, Palo Alto, CA. 


CYCLIC GUANQSJNE MONOPHOSPHATE AS A MEDIATOR OF 
VASODILATION 

Although cyclic guanosine monophospt ite (GMP): was first described in biologi¬ 
cal samples more than tw'o decades agO; it.> role ini some physiological processes has 
only become apparent im the past'few years. This, relatively sl6w development is 
probably attributable to the low concentrations of the nucleotide in tissues, the complex 
and insensitive methods available during the early studies, and the biases many investi¬ 
gators had regarding its possible functions. The latter was undoubtedly influenced b)^ 
the many similarities of the cyclic GMP system w ith that: of cyclic AMP and the 
attention cyclic AMP has received during this period. While analogies and similarities 
between these tw o cyclic nucleotide systems do exist, the cyclic GMP s> stem presents 
more complexities due to the existence of several isoenzymes responsible for its 
synthesis . It is know-n that the conversion of guanosine triphosphate (GTP) to cyclic 
GMP is catalyzed by at least two isoenzyme forms of guanylate cyclase. The kinetic, 
physicoehemicall. and antigenic properties of the cytosolic and'membrane-associated 
isoenzymes are quite different. The relative abundance of the soluble and particulate 
enzyme is variable in different tissues and sp>ecies. While intestinallmucosa and retina 
possess predominately the paniculate isoenzyme and platelets contain the soluble iso¬ 
enzyme. most tissues such as vascular smooth muscle have both isoenzymes. Funher- 
more. the reguldtioniofeachiof these isoenzymes is quite different . The soluble enzyme 
appears unique in that it can be activated by reactive free radicals suchias nitric oxide, 
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ANF-(i8:-33) A:, = 0.9 nMi). Although Oi l ^jlm tyrosine-atriopeptin (AP I)! inhibited 
labeling of the 66;0(K)-daltonisile to nearly the same degree as ANF-(8-33)i it pro¬ 
duced only a 4-foId increase in cyclic GMPcompared to a 400-fold increase with ANF- 
(8-33).These results suggest that the 66iO(X)-dkItonisile is not coupled to guanylate 
cyclase andicyclic GMP formation. Ty.rosine-APJ (iAv> lO n.M) was much weaker ati 
competing for the 130.000-dalion site than ANF-(8-33;)'A'; = 0.075 nM). Because the 
ECsTor cyclic GMP stimulation for tyrosine-AP I (i>I(X) n.M) and ANF-(8-33} (0.4 
nM):iscloserto the A; values for the 130,000-daIlon protein; this site probably mediates: 
the marked stimulation of cyclic GMP. Our results demonstrate that endothelial cells, 
contain two binding sites for ANF*(8-33) and suggest that only the less abundant site 
(M.~]30,000} is the receptor coupled to the activatiomof guanylate cyclase. 

Leitman, D. C., Andresen. J. W,. Kuno, T., and Murads.F. 

The Journal of. Biological CHemistr) 261 (25■): 11650-11655, 1986. 

Other support: National Institutes of Health. 
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EPR STUDIES SHOW THAT ALL LANTHANIDES DO NOT HAVE THE 
SAME ORDER OF BINDING TO CALMODULINi 

Calmodulin, spin labeled at Tyr-99, has been titrated with the lanthanides La’* , 
Ndi", Eui ■, Tb'‘, Er'* and Lu'" as w'ellias Ca'* and Cd*'. The titration was monitored 
by EPR and changes in mobility of the spin label,^diie to binding into the labeled site 
and'protein conformational change, were obser\'edl Comparison! of these titration 
curves w ith theoretical binding curv'esfor the various calmodulin-metal species ^ show 
that different lanthanides have different highiaffinity sites; Three basic categories were 
observed, with Lu’* and EL* behaving like CaL, Eu’* and Tb'* binding in the opposite 
order from I Ca-*, and La’* and'Nd’* different from either Ca^* orTb'*. 

Buccigross. J. M. dind'Nelson. D. J. 

Biochemical and Biophysical Research Communications 138(3): 1243-1249, 1986., 
From the Department of Chemistry, Clark University, Worcester, MA. 


A FLOW-DIALYSIS METHOD FOR OBTAINING RELATIVE MEASURES OF 
ASSOCIATION CONSTANTS IN'CALMODULIN-'TTAL-ION SYSTEMS: 

A flow-dialysis apparatus suitable for the study of high-afflnity metaLbinding 
proteins has beemutilized to study calmodulin-metallexchange as a measure of rela¬ 
tive calmodulin^metal association constants. Calmodulin:labelled w’ithiradioactive 
’'’Gd was dialysed against buffer containing various competing metal ions. The rate of 
label exchange w as monitored by a y-ray scintillation detector. Competing metals used 
were Ca'" and Cd"* , and the lanthanides Gd'* , Eu'", La'* and Lu'L All!exchange 
processes were first-order, and tw'o categories of metaliwere found; Ca'" and Cd*" in 
one, the lanthanides comprising the other. In additionicalmodulin-metal complexes 
with radioactive ' "Cd and!'-Ca released the bound label w ithout any competing metal 
being added to the buffer., The kinetics of this, metal loss can be described by two 
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human and bovine blood coagulation proteases, and human factor D by substituted 
isocoumarins and.phthahdes which contain masked'acyl chloridt or anh>dnde moie^ 
ties, are reported, 3.4-DichIoroisocoumarin, the most potent inhibitor investigated 
here, inactivated all the serine proteases tested but did not inhibit papain, leucine 
aminopcplidase. or 3-lactamase. 3,4-Dichloroisocoumariniw’as fairly selective toward 
HL elastase (A’;^/[l] = 8920 M‘' the inhibited enzyme was quite stable to 
reactivation = 2 x 10*' s~'), w’Hilfe enzymes inhibited by 3-acetoxyisocoumarini 
and 3.3-djchlorophthaiide regained full activity upon standing. The rate of inactivation 
w as decreased dramatically in the presence of reversible inhibitors or substrates, and 
ultraviolet spectral measurements indicate that the isocoumarin ring structure is lost 
upon inactivation Chymotry psin is totally inactivated by 1.2 equiv of 3-chioroiso* 
coumarin or 3.4-dichloroi.socoumarin^ and approximately 1 equi\ of protons is re¬ 
leased upon inactivation These results indicate that these compounds react w ith serine 
proteases to release a reactive acyf chloride moiety which can acylate another active 
site residue. These are the first mechanismvbasediinhibitors reported for many of the 
enzymes tested, and 3,4-dichloroisocoumarin should find wide applicability as a gen¬ 
eral serine protease inhibitor. 

Harper, J. W.. Hemmi. K., and Powers,,J. C. {Travis, J.) 

B i ochem / A7n - 24; 18 31 -1841, 1985. 

Other support: National Institutes of Health 

From the School of Chemistiy , Georgia Institute of Technology, Atlanta. 


REACTION OF SERINE PROTEASES WITH SUBSTITUTED 
3^ALKOXY-4-CHLOROISOCOUMARINS AND 
3-ALKOXV-7-AMINO-4-CHLOROISOCOUMARINS: NEW RE.AGTIVE 
MECHANISM-BASED INHIBITORS 

The time-dependent inactivation of several serine proteases including human 
leukocyte elastase, caihepsin G, rat masti cell proteases I and II, and human skin 
chymase by a number of 3-aIkoxy^-chloroisocoumarins, 3-alkoxy“4-chioro-7-ni- 
troisocoumarins, and 3-aIkoxy-7-aminQ-4-chloroisocoumarins at pH 7.5 and the inac¬ 
tivation of several iiy psin-like enzymes.including human thrombin and factor Xlla by 
7-amino-4-chloro-3-ethoxyisocoumarih and 4-chioro-3-ethoxyisocoumarin are re¬ 
ported. The 3-alkoxy substituent of the isocoumarin is likely interacting w ith the S, 
subsite of the enzyme since the most reactive inhibitor for a particular enzyme had a 3- 
subsuiuent cuinplemeniaiy to the enzyme's primary substrate specificity site (S,). 
Inactivation of several enzymesincluding humamleukocyte elastase by the 3-alkoxy-7- 
amino-4khloroisocoumarins is irreversible, and Jess than 39^ activity is regained U|X)n 
extensive dialysis of the inactivatedi enzyme. Addition of hydroxyl amine to enzymes 
inactivated by the 3-alkoxy-7-amino-4-chloroisocoumarins results in a slow’ (r,, > 6.7 
h) and incomplete ( 32-579r) regain in enzymatic activity at pH 7.5: Inactivation by the 
3-alkoxy-4-chloroisocoumarins and^ 3raIkoxy-4-chIoro-7-nitroisocoumarins on the 
other hand'is transient, andYuIi'enzyme activity is regained rapidly either upon stand¬ 
ing, after dialysis,or upon the addition of buffered hydfoxylamine. The rate of inacti^ 
vation by the substituted isocoumarins . is decreased when i substrates or reversible 
inhibitors are presentiin the incubation.mixture, which indicates active site involve¬ 
ment. The inactivation rates are dependent upon the pH of the reaction mixture, the 
isocoumariniring system is opened concurrently with inactivation, and the reaction of 
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3ra]koxy-7-amino-4-chloroisocoumarins with porcine pancreatic elaslase is shown to 
be stoichiometric. The results are consi.sicnt with a scheme where 3-alko.\y-7-aminO' 
4-chIoroisocoumarins react with the actis.c site serine of aiserine protease to cive an 
acyl enzyme in which a reactive quinone mime methide can be released. IrreNersible 
inactivation could then occur upon alkylation of an:acuve site nucleophile (probably 
histidine-57) by the acyli quinone imine methide.. The finding that hydroxylamine 
slow K catalyzes partial reactivation indicates than several inactivated enzyme species 
may exist. The 3-alkoxy-substiluted 4-chloroisocoumariins and 4-chlorio-7-nitroisOr 
coumarins, are simplb acylating agents and do not give stablb inactivated enzyme 
structures. Substituted isocoumanins are some of the mostipotenl inactivators reported 
for many of the enzymes tested and may be quite useful as inhibitors of proteolysis both 
in vivo and in viiro . 

Harper. J. W., and Powers. J. C. (Travis. J.) 

Biochemistry 24;720()^7213, 1985. 

Other support; National Institutes of Health. 

From the School of Chemistry^ Georgiai Institute of Technology, Atlanta. 


VARIABILITY OF FUNCTIONAL CHARACTERISTICS OF MOCK CELLS 

We measured several functional parameters of MOCK cells cultured ias monolay- 
ers in order to more fully characterize their ionitransport properties. Most of the present 
studies were completed with five groups.(A-£) of MOCK cells studied frompassage 62 
to 78. Each group represents the same subline of MOCK cells after having been frozen , 
stored, and thawed at passage 62 or 64. The mediarntransmonolayer resistances of the 
groups were 507, 149, 284, 72: and 126TFcm" Addition of amphotericin B to the 
apical solutioniinduced a:ouabain-sensitive transepilheHaf current. The apical mem¬ 
brane voltage andi fractional resistance exhibited!a wide range of values in two of the 
groups studied, w ith mean values of - 32 mV and 0.68;in;ero//p and -40 mV and 
0.78 in :^ro//p £. Neither apical I nor basolkteral: membrane displayed significant Na * 
conductance. K ' conductance was present: ini the basolateral but not: im the apical 
membrane. Acidification or alkalinization of the apicalisolution was dependent on the 
conditions used:to study the cells. The 4,4'-diisothyocyano-2,2'-disulfonic stilbene 
ir*nbitediacidific:ition for induced alkalinization). whereaK increasing ambient HCO~ 

. ‘ '^ccntrialion inJu^cd'aikaliniz.ation. The results of t’y‘''e:.studie.v indicate qualitatively 
.vimilar behavior between live groups otMDCK cells bui ^lgnlncant quantitative differ¬ 
ences between the groups. Analysis of the variability of ib, "'''asnredi parameters 

indicated that there were no differences as a function of passage Uu.. . ithin a 

group. The factors responsible for functional differences between groups are not 
known but may be related to the cell storage process. 

Husted, R. F., VVW,v/i, M. y. andiStokes, J. B. 

American Journal o f Physiology 250;C214i-(r22L 1986:. 

Other support: National Heart,; Lung and Blood! Institute and the Gystic Fibrosis 
Foundation. 

From the Laboratory of Epithelial Transport and Kidney Physiology, Department of 
Internal Medicine. University of Iowa College of Medicine, Iowa City. 
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EFFECTS OF CALCIUM CHANNEL BLOCKING AGENTS ON CALCIUM 
AND CENTRILOBULAR NECROSIS IN THE LIVER OF RATS TREATED 
WITH HEPATOTOXIC AGENTS 


Carbon tetrachloride, chlorofonn, dimethylnitrosamine, thioacetamide or ace* 
taminophen was each administered to rats in a single hepaiotoxic dose. Nifedipine, 
verapamil or chlorpromazine w’as administered in association with the hepatotoxic 
agents to determine if calcium channel blocking agents would prevent an increase in 
liver cell calcium associated w ith hepatoloxicity andIb determine ifthese agents w ould 
protect against the development of centnilobulkr necrosis. Follbwing a latent period 
different for each toxic agent, a 4- to 18-fold increase in liver cellicalbium content had 
occurred by 24 hr. The calcium increase andlthe centriJobular necrosis (mean histo¬ 
logic score) were correlated. A relatively high calcium to necrosis ratio was obtained 
with dimethvlnitrosamine, thioacetamide and acetaminophen. A lesser calcium! lO' 
necrosis ratio was obtained! with chlbroform and carbon tetrachloride, the two toxic 
agents that destroyed the intracellular calcium sequestration activity of the liver endo¬ 
plasmic reticulum. Nifedipine or chlorpromazine, administered prior to and 7 hr after 
the toxic agent, completely prevented the centrilbbular necrosis caused! by thioace- 
tamidc, carbon tetrachloride and acetaminophen;,almost completel} prevented necro¬ 
sis with dimethylnitrosamine; and!providedipaniaI protection against chlorofonmtox- 
icity. Two doses of verapamil provided partial protection against necrosis w hen carboni 
tetrachloride was the toxic agent and'provided almost complete protection with di- 
methylhitrosamine. A reduction in liver Geliicalcium was associated w ith the protective 
action of the three calcium channel blocking agents. These findings are compared with 
earlier studies of the protective effects of calcium channel! blocking agents in cardiac 
ischemia. 

Landon, E. J., Naukam, R. J., andl5a.y^n’;J5; V R. 

Biochemical Pharmacology 35(4)-.697-705. 1986. 

Other supporCV. S. Public Health Service. 

From the Department of Pharmacology, Vanderbilt University School of Medicine, 
Nashville, TN. 


ALTERED KINETIC PROPERTIES OF RAT LIVER 
3-HYDROXY-3-METHYLGLUTARYL COENZYNE .: ^""^U^ASE 
FOLLOWING DIETARY MANIPULATIONS 

The microsomal I enzyme 3-hydroxy-3-methylgIutar\l coenzyme A (HMG-CoA) 
reductase catalyzes the rate-limiting step: in. the cholesterogenic pathw ay and was 
proposed to be composed in situ oil noncovalently linked subunits. In the present 
report, the activities and kinetic propenies of HMG-CoA reductase in microsomes 
isolated fromi livers of rats fed on diets supplemented with either ground Anrberliie 
XAD-2 {“X'T. cholbstyramine/mevinoiin r^CM'TvOr unsupplemented normal!rat 
chow (“N"), were compared. 

The specific activities of HMG-CoA reductase in X and CM microsomes were, 
respectively, 5- and 83-fold!higher than that of Nlmicrosomes. In NADPH-dependent 
kinetics of HMG-CoA reductase activated w'iih 4.5 mM GSH, the concentration of 
NADPH required for half-maximalivelocity (5i,T was 209±23,76±23. and 40±4 ^i.xi 
for the N , X,,and CM.microsomes, respectively. V'hile reductase from X microsomes 
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Janmey. P. A., Peeiermans, J.., Zaner, K. S. and Stossel, T P 

The Journal C/ifm/5/n''261(:18|:8357-8362, 1986. 

Other support: \j . S. Public Health Service and the Richard Salionsiall Endowment. 

From the H^matology-Oncolbgy Unit, Massachusetts General Hospitall Department 
of Medicine , Harvard Medical School, Boston. 


THE ARCHITECTURE OF ACTIN FILAMENTS AND THE 
ULTRASTRUCTURAL LOCATION OF ACTIN-BINDING PROTEIN IN THE 
PERIPHERY OF LUNG MACROPHAGES 

A highly branched filament network is the principal structure in the periphery of 
detergent^extract cytoskelfetons of macrophages that have been spread on a surface and 
either freeze or critical point dried, and then rotary shadowed with platinum^carbon. 
This array of filaments completely fills I^mell^e extended from the cell and bifurcates 
to fonn:0.2-0;5 pm thick layers on the top and bottom of the cell body. Reaction of the 
macrophage cyloskeletons with anti^aclin IgG and with antiHgG bound to colloidal 
gold produces dense staining of these filaments, and incubation with myosin subfrag- 
ment 1 uniformly decorates these filaments, identifying them asactin. 459f of the total 
cellular actin and ^^709^ of actin-binding protein remain in the detergent-insoluble 
celli residue. The soluble actin is not filamentous as determined by sedimentation 
analysis, the DNAase Ii inhibition assay, and electron microscopy, indicating that the 
cytoskeletoni is not fragmented by detergent extraction. The spacing between the 
ramifications of the actin network is 94i ± 47 nm and 118 ± 72 nm in cytoskeletons 
prepared'for electron microscopy by freeze diy'ing and critical point drying, respec¬ 
tively. Free filament ends are rare, except for a few which project upward from the 
bodv of the network or which extend dowm to the substrate. Filaments of the network 
intersect predominantly at right angles to form either T-shaped and X-shaped overlaps 
having striking perpendicularity or else Y-shapediintersections composed of filaments 
intersecting at 120-130^' ngles. The actin filament concentration in the lamellae is high, 
with an average value 12.5 mg/ml. The concentration was much more uniform in 
freeze-dried preparaiiiuns than in critical point-dried specimens, indicating that there is 
less collapse associated with the freezing technique. 

The orthogonal actin network of the macrophage cortical cytoplasm resembles 
actin gels made w ith actin-binding protein. Reaction of cell cytoskeletons and of an 
actin gel made w ith actin-binding protein with anti-actin-binding protein IgG and anti- 
IgG-coated gold beads resulted imthe deposition of clusters of gold at points where 
filaments intersect and at the ends of filaments that may have beeniin contact w'ith the 
membrane before its removal with detergent. Imthe actin gel made w ith actin-binding 
protein. 759^ of actin^fiher intersections labeledl and the filament spacing between 
intersections w as consistent w ithithat predicted on theoretical grounds if each added 
actin-binding protein molecule cross-links two filaments to form an intersection in the 
gel. On the other hand, only 389^ of alll filament intersections in the macrophage 
cortical cytoskeletons labeled, andithe filament spacing between junctions was much 
smaller than that predicted fromithe molkr ratio ofactin binding'protein to actin in the 
cytoskeletons. Despite the differences between'actin gels made with actin-binding 
protein and macrophage cv toskeleions, which presumablv arise from the greater com- 

1002319320 


Source: https://www.industrydocunnents.ucsf.edu/docs/jqxk0000 


plexiiy of the cell'compared with the purified protein assembly, the networks w'ere 
qualitatively similar. 

Hartw'ig, J. H. and Shevlin, P. {Siossel, T.) 

The Journal of Cell Biology 103:1007-1020i 1986. 

Other supporf; National Ihstitules of Health, National Science Foundation and the 
Edw’iniS. Webster Foundation. 

From the Hematology-Oncology Unit, Massachusetts General Hospital, Department' 
of Medicine, Har\-ard Medical School, Boston. 


PROBING'THE MECHANISM OF INCORPORATION OF FLUORESCENTUY 
LABELED ACTIN INTO STRESS FIBERS 

The mechanism of actin incorporation into and association with stress fibers of 
3T3 andiWI38 fibroblasts w'as examined by fluorescent analog cytochemistry, fluores¬ 
cence recovery' after photobleaching (FRAP); image analysis, and immunoelectron 
microscopy':. Microinjected, fluorescein-labeled actini (AF-actin) became associated' 
with stress fibers as early as 5 min post-injection. There was no detectable cellular 
polarity in the association of AF-actin with pre-existing stress fibers relative to perinu¬ 
clear or peripheral regions, The rate of incorporation was quantified by image analysis 
of images generated withi a two-dimensional' photon counting microchannel plate 
camera. After equilibration of up to;2 h post-injection, FRAP demonstrated that actin 
subunits exchanged rapidly between filaments in stress fibers and the surrounding 
cytoplasm. When co-injected withi rhodamine-labeled bovine serum albumin as a 
control, only actin was detected in the phase-dense stress fibers. The control proteini 
was excluded from fibers and any linear fluorescence of the control was demonstrated 
as a pathJength anifaci. The incorporation of AF-actin into stress fibers w as studied by 
immunoelectron microscopy using anti-fluorescein as the primary antibody and goat 
anti-rabbit IgG coupled to peroxidase as the secondary antibody. At 5 min post¬ 
injection,reaction product W'as localized periodically in some fibers with a periodicity 
of ~0'7,5 jJL'm. In large diameter fibers at 5 min post-injection, the analog was seen first 
on the surface of fibers, w'ith individual filaments resoivablb within the core. In the 
same cell', thinner diameter fibers w-ere labeled uniformly throughout ihe diameter. By 
20 min posi-injcciion, most fibers were uniformly labeled. We conclude that the rate of 
actin subunit exchange m, \7vo is extremely rapid with molecular incorporation into 
actin filaments of stress fibers occurring as early as a few minutes post-injectioni 
Exchange appears to firsti occur in filaments along the surface of stress fibers and then 
into more centralircgions inia periodic manner. We suggest that the periodic localiza¬ 
tion of actin at very early time points is due to a local microheterogeneity in which 
microdomains of fast vs. slow er incorporation result from the periodic Idealization of 
aclin-binding protein, such as a-actinini along the length of the fiber. 

Amato, P. A. and Taylor, D L. 

The Journal of Cell Biolog\ 102:1074-1084. March 1986. 

Other support: National! Institutes of Health. 

Fromithe Department of Biological Sciences and Center for Fluorescence Research in 
Biomedical Sciences, Camegie-Mellon Uni\ersity, Pittsburgh. 
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angiotensin converting enzyme, cartx)xypeplidase N, and carbonic anyhydrase; en¬ 
zyme inhibitors such as a-macroglobulin; receptors for bradykinin and other hor¬ 
mones' intracellular enzymes for synthesis of prostaglandins and for the synthesis ofi 
extrace] 111 !ar products such as components of the glycocalyx and basement mem¬ 
branes. Endothelial cells,of the lUngs play an active rolfe in determining the quality of 
systemic arterial blbod. Endothelial vesicles that openidirectly to the vascular space 
provide an ulirastmctural specialization!that is ideally suited for favoring interactiom 
between solutes and colloids of plasma with endothelial celbbound enzymes. 

Ryan, U. S. 

Progress in Applied Microcirculation 9:150-164. 1985. 

Other support: National Insituies of Health. 

From the Department of Medicine, Universitv of Miami School of Medicine, Miami, 
FL. 
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HPLC ANALYSIS OF AMINO ACIDS WITH ION EXCHANGE 
CHROMATOGRAPHY AND 0-PHTH.ALALDEHYDE POST-COLUMN 
DERIVATIZATION: APPLICATIONS TO THE ASSAY OF ENDOGENOUS 
FREE AMINO ACIDS AND THEIR TRANSPORT IN HUMAN! PLACENTAL 
VILLUS 

A method using high performance liquid chromatography (HPLC) for the analy¬ 
sis of primary amino acids in human placenta is described. This method involves 
separation of primary' amino acids by high performance ion-exchange chromatography 
followed by post column derivatizatiomusing O-phthalaldehyde (OPA) and 2-mercap- 
toethanoli and fluorescence (excitation 340 nm and emission 410mm) detection: of 
derivatives. Waters 840 HPLC Amino Acid System was used for this purpose. For 
analysis, villus tissue was extracted: with acetonitrile, and the recovered amino acids 
were reconstituted in a sodium diluent (pH 2.2). The complete profile of the primary 
aminoacids imthe samplb could be constructed in abouti90 minutes. Uplo 44 samples 
can be analyzed without specie) attention.. Using this method, essential'amino acids 
(threonine, valine, methionire. isokucine, leucine, tyrosine, phenylalanine, lysine, 
histidine)and nonessentiafci .Kvacids (aspartic acidi serine, glutamic acid, glycine, 
alanine, arginine) were detected and quantified in human placental villus in pmol 
quantities. Plots of peak heights (or areas) were linear for several amino acids. The 
same method was aNo used for (a) the assay of free primary' amino acids in umbilical 
bloods, (b)'the efflux of amino acids.fromdsolated human placental villus, and (c) to 
study the uptake of a-aminoisobutyric acid (AIB ), a non-metabolizabife amino acid, by 
the isolated placental villus. 

Sastry, B. V. R., et al. 

Journal of Liquid Chromatography 9(8): 1689-1710, 1986. 

Other support: National Institutes of Healthi 
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HUMAN LEUKOCYTE CATHEPSIN G. SUBSITE MAPPING WITH 
4.NITROANILIDES, CHEMICAL MODIFJCATJON. AND EFFECT OF 
POSSIBLE COFACTORS 

The extended substrate binding site of cathepsin G from human leukocytes has 
been mapped by using a series of peptide 4-nitroanilide substrates. The enzyme has a 
significant preference for substrates with a P, Phe over those ^^’i^hlthe other aromatic 
amino acids TyrandTrp. The S. subsite w’as mapped'W’ith the substrates SuoPhe-AA- 
Phe-NA where AA was 13 of the 20 aminoiacid residues commonly found in proteins. 
The besi residues wdre Proand Met. The S, subsite was mapped with the sequenceSuc- 
AA-Pro-Phe-NA by using I4i different aminoiacid residues for AA. The two besti 
residues were the isosteric Val and Thr. Nb significant improvement'in reactivity was 
obtained by extending the substrate to include seven different'P. residues. The kinetic 
parameters for cathepsin G are significantly sibwer than those for many other senne 
proteases. Changes in the reaction conditions and addition of possible cofactors or 
ligands were in general found to have little effect on the enzymatic activity, while 
chemical modifications and proteolysis destroyed the activity oTcathepsin G. Cathep* 
sin G h)droly zed peptides containing model desmosine residues and prefers the hydro- 
phobic picolinoyJIysine derivative over lysine by substantial margins at both the andi 
S; subsites but will not tolerate it at S». Substrates with sequences related to the 
cathepsin G cleavage site in angiotensin! and angiotensinogen, and the reactive site of 
a,-antichymotrypsin. w'ere hydrolyzed effectively by enzyme, but with unexceptional 
rates. Our results indicate that the natural'substrate('s): and funciion(s)'of cathepsin G 
stilliremain to be discovered. 

Tanaka. T., Minematsu, Y., Reilly, C. F., andTr^jv/s. J. 

Biochemisrry 24:2040'2047, 1985. 

From the Department'of Biochemistry , University of Georgia, Athens . 


INHIBITION OF HUMAN LEUKOCYTE ELASTASE, CATHEPSIN G, 
CHYMOTRYPSIN A^, AND PORCINE PANCREATIC ELASTASE WITH 
SUBSTITUTED ISOBENZOFURANONES AND BENZOPYRADIONES 

Several 3-haIo-3-(l-haloalkyl)-l(3//)-isobenzofuranones, 3-(l-haIoaIkylidene)- 
l(3//)-isoben2ofuranones, and 3-bromomelhyl-l//-2-benzopyTan-l-ones containing 
masked halo ketone functional groups were synthesized and tested as inhibitors of 
several serine proteases including'human leukocyte (HL) elastase and'cathespin G. 
While many of the 3-halo-3-(I-haloalkylFl(3//)-isobenzofuranones were quite potent 
inhibitors of the enzymes tested, the alkylideneisobenzofuranones and benzopyran-T 
ones inhibited'poorly or not at-alli. The 3-halo-3-(l-haIbalkyI)-l(3//)risobenzo- 
furanones decomposed rapidly upon addition to buffer to gi\e the corresponding 
3-a]kyTl/f-2-benzopyran-l,4(3//)-diones. The pure benzopyran-l,4-diones were ex¬ 
tremely potent inhibitors of HL elastase andichymotry'psin A^^ but didinot inactivate 
porcine pancreatic elastase or cathepsin G. Enzymes inhibited by the isobenzo- 
furanones and henzopyran-l,4-diones regained activity sibw’ly upon standing or after 
dialysis (/,, = 5-16 h) and more rapidly in the presence of 0.5 M hydroxylamine, 
which indicated the presence of labile acyl moieties in the inhibiledienzyme. These 
results are consistent with a scheme in which the active site serine of ihe proiease reacts 
with the Daone carbonyl of these inhibitors to give a stable acyl enzyme and alkylation' 
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of another acti\ c site residue bv the unmasked halo ketone functionallgroup does not 
occur. 

Hemmi. K,,,HUrpen. J. and Powers. J. C. {Travis: J.) 

Biochefnisin 24:1841-1848., 1985., 

Other support: iNational Institutes of Health. 
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MAMMALIAN CHYMOTRVPSIN-LIKE ENZYMES. COMPARATIVE 
RE.ACTIX ITIES OF RAT MAST CELL PROTEASES. HCMAN AND DOG 
SKIN CHYM ASLS. AND HUMAN CATHEPSJN G WITH PEPTIDE 
4-NTTROANTLlDH SUBSTRATES AND WITH PEPTIDE CHLOROMETHYL 
KETONE AND SULFONYL FLUORIDE INHIBITORS 

The extended substrate binding sites of several chymotrvpsin-like serine pro- 
leases, including rat mast cell proteases I and II (RMCP F and II. respectively) and 
human and dog skin chymases, have been investigatediby using peptide 4-nitroanilide 
substrates. In general, these enzymes preferred a P, Phe residue and hydrophobic 
amino acid residues in P. and P,. A P. Pro residue was al^o found to be quite acceptable. 
The S 4 subsites of these enzymes are less restrictive than the other subsites investi¬ 
gated. The substrate specificity of these enzymes, was. also: investigated by using 
substrates which contain model desmosine residues andi peptides w ith amino acid 
sequences of the physiologically important substrates angiotensin I and 'angiotensino- 
gen and a,-antichymotr\psin, the major plasma inhibitor for chymotrypsin-like en¬ 
zymes. These substrates were less reactive than I the most reactive tripeptide reported 
here, Suc-Val-Pro-Phe-NA. The thiobenzyl ester Suc-Val-Pro-Phe-SBzl was found to 
be an extremely reactive substrate for the enzymes tested and was 6“17Efold more 
reactive than the 4-nitroanilide substrate. The four chymotrypsin-like enzymes were 
inhibited by chymosiatin and N-substituted saccharin derivatives.which had A" values 
in the micromolar range. In addition, several potent peptide chioromethyl ketone and 
substituted bcnzenesulfonyl fluoride irreversible inhibitors for these enzymes, were 
discovered. The most potent sulfonvl fluoride inhibitor for RMCP L RMCP II, and 
human skin chymase, 2-(Z-NHCH:CONH)Ce.H.SO,F, had values of 2500 1 

270, and 1800 M; ’N: N respectively. The substrates and inhibitors reported here should 
be extremely uscfull in elucidating,the physiological roles of these proteases. 

Powers, J. C., Tanaka. T., Harper, J. W., andiMinematsu, Y. (Travis, J.) 

Biochemistry 24:2048-2058 . 19o5. 

Other support: Naiionalilhstituies ofHealthi 
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REACTION OF SERINE PROTEASES WITH SUBSTITUTED 
ISOCOUMARINS; DISCOVERY OF 3,4-DlCHLOROlSOCOUMARIN, A NEW 
GENERAL MECHANISM BASED SERINE PROTEASE INHIBITOR 

The mechanism-based inactivations of a number of serine proteases, including 
human leukocyte (HE) elastase, cathepsin G,;rat mast celHproteases I and II, severall 

137 


1002319.325 


Source: https://www.industrydocunnents.ucsf.edu/docs/jqxk0000 


THF MFCH^\ISMS OF THF ?:N Arnix'ATlON OF HUM AN 

•M.PHA-1I-I'R()'I H n\ vn; iNjlliiillioK by OAS-PfFASF C'lC.ARLTTL SMoKl 

C igarene sriYokc. either direeiiiy orindireetiy. cau^es alphii'l-proteinavc inhihitr.- 
(odl’li lo U>sc eldslasc inivihilury capaeitiv (LiC). leaMne lune connective vu^- 

ccptilMc loi pr.iite^'i!) lie. deeradatiorii Thi^ pa|X‘r dl^cusse^ p^.'sNihle nxxhanisni^ }.■•: 
inio iiv atnvn hy ciearclie sniokotC'S.i and b\ a modcllsv steni [N(i)., oopre.nc. and af' 
that dLipli^:ales,mach!of CS free radical chemiMrv.. Inactnationiof alFN hv cMihc.rCS vx 
llie mode] is bipliasK. a last inactivalivm iv jollowed hv a sKnver (.trie WYt p;e- 
prepared extria^rs. onlv’ the slow inuctivalion is obserxed Apparenilk. short-liiv.ed sp'j- 
cko m tfie smoke ilseli and the modeil system cause the las!'inactiiv aih ir. thev rv.av \k 
periovyrntmtes., vv hi Ji lorm m smoke fironr nitroeenidioxide and per^Ao] mdo jU' 7 hi 
slower ina^. tiiv atiu^n,appears to involve hydrogen perv>\ide and or oream. hvdropk.To\.- 
idles or speeies produced hv them. Incubation ofialRl w ith linolci.c amd prv)dueeN ask.vvv 
loss.of IdCY prevented bx the presencoofxatamin F. which suppKtHv the hvp<ttrm>iv (t: a 
route involv ing lipid hydroperoxides Protection of qU’] hv various t\ [>:v of com- 
piundN sh(.'w N thar unprolonated amines and amino aeidv protect', ha* the protor,j:eJ o: 
acylated cmnp-.oandk di:' not; Ascorbate andi elulUlhione proMde thicstroireest prv.'>tev 
lion 
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USE OF ENDOTHELIAL CELLS IN CULTURE FOR STUDIES OF THE 
MICROCIRCULATION 

Physiological studies have indicated that endothelial cells, especially those of the 
lungs, phay an active role in the processing of blood^bome vasoactive substances, 
including adenine nucleotides, biogenic amines and polypeptide hormones. Studies, 
using cultures of oure lines of pulfnonary’ endothelial cells confirm the hypothesis that 
circulating'A7 P, A^. ' AN^P are melaholizediby enzymes on the luminal surface of 
endothelial cells. Cytochemical localization at the electron microscope level shows 
that'the enzymes responsible are located in those endothelial caveolae that directly face 
the vascular lumen. Likewise, pure cultures of endotheliafcells metabolize bradvkinin 
andiangiotensin I to yield the same products as do intact lungs. Immunocylachemical 
localization! at the electron microscop)e level indicates lhati angiotensin converting 
enzyme (EC 3.4.15.1), the enzyme responsible for bothidegradation of bradykinin and 
conversion of angiotensin I to angiotensin II, is ibeated on'both, caveolae and on 
undifferentiated portions ofi the endbthelial plasma membrane. The enzyme is Icxtated 
with its active site directly accessible to plasma substrates. Endothelial cells in culture 
provide a means for studying endothelial properties without the complication of enzy¬ 
mic contributions from other cell types. For example, endolheliall cells possess, and 
probably synthesize, surface enzymes, such as ATPase, ADPase, 5'-nuc]eoiidase, 
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